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ABSTRACT 
THE ROLE OF FORESTRY EXTENSION IN RAISING STANDARD OF LIVING 
AND ALLEVIATE POVERTY, CASE OF ELOUDAYA  
ADMINSTRATIVE UNIT, SUDAN 
The broad objective of this research was to conserve, protect and rehabilitate the 
vegetation cover in the study area through forestry extension.  Two types of data were 
collected for this research, namely; primary and secondary data.  The primary data was 
collected from 10% of the villages of Elodaya Administrative Unit, North Kordofan and 
10% of the households of the selected villages were interviewed face-to-face.  The 
secondary data was collected from the archives of Forests National Corporation (FNC), 
Elodaya project and relevant studies conducted at the study area. 
The main findings of the research were; the dominant land tenure system in the study 
area is customary land tenure where the majority of the land holders possess big farms of 
more than 52 mukhamus (one mukhamus is equivalent to 1.75 feddan).  Through 
scientific and sound forestry extension these areas can be rehabilitated to enrich Hashab 
tree plantations which contribute to sustainable livelihood of local communities in the 
study area.  Almost the entire interviewed sample rear goats which represent a real 
menace to hashab gardens and it is one of the factors responsible for the low stocking 
density of the tree cover in the study area.  About 50% of the respondents do not tap their 
hashab trees for gum production due to the price policies, pest infestations and 
complexity of land tenure system where in some cases the land is own by a person and 
the trees grown on the same land owned by another person.  The majority of the 
respondents accentuated that Hashab trees enhanced the resilience of local communities 
in the study area through provision of cash to meet the daily expenses and social services 
of water, education and health.  Beside Hashab trees, local people deliberately retain 
some fruit forest trees like Adansonia digitata, Tamarindas indica, Grewea molis and 
Grewea tenax which provide the local people with non-timber forest products (NTFPs).  
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Considerable efforts were exerted by the traditional leaders to conserve, protect and 
rehabilitation of Hashab trees in the study area. The FNC contribute to rehabilitation of 
Hashab trees through provision of extension, provision of improve seeds and seedlings 
and facilitation of gum marketing through the establishment of Gum Producers 
Association.  Unfortunately, the number of extension unit is understaffed, accordingly 
there is no systematic field visits and the extension messages focus only on awareness 
raising and dissemination of information. 
The study arrived to some sound conclusions some of them are; the extension method 
deployed by extension unit is; home and field visit, public meetings and demonstrations. 
The major outcome of the extension services is organization of local communities into 
associations to tackle the issues of marketing and to have control on the prices of gum 
Arabic. Lack or limitation of animation and extension activities on gender issues 
contributed to isolation of the majority of women from participating in hashab garden 
activities. Moreover, the cultural and social habits with regard to women in the study 
area are a major handicap to gender balanced community participations. 
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CHAPTER ONE 
INTRODUCTION 
1.1. Background 
Sudan is a predominantly an agricultural and pastoral country, endowed as a diverse 
of ecological zones and a variety of natural resources upon which the people of the 
Sudan depend. Forests and rangelands in Sudan constitute about 50% of the land 
area and they produce about 80% of animal feed requirements. All traditional 
livestock types depend on these lands which always show a fodder gap amounting 
to approximately 10 million tons a year. Such vast area coupled with large animal 
estimated at about 121 million head of livestock that Sudan possesses, makes a 
great potential for producing enough animal protein to meet local requirements with 
substantial surplus for export (Ministry of Animal resources, 2000).  With its 2.5 
million hectare of land, Sudan is composed of a great variety of natural environment 
and production systems.  The soils are mainly sand in the northern and the western 
part of the country, clay in the eastern and central parts and iron stone in the south.  
Rainfall is a major determinant of biological productivity and annual precipitation 
increases from zero mm in the far northern part of the country to 1500 mm in the 
south.  The rainfall is characterized by high seasonal and annual variability, and 
recurrent drought periods, extending over several years, are common climatic 
features in northern Sudan.  
Available data on land use and natural resources indicates that 400 million hectares 
are used for range and pasture, 21 million hectares under rain fed agriculture, 1.5 
million hectares under irrigation and 13 million hectares are designated as forests 
and wildlife reserves. The consumption of fuel wood and charcoal may amount at 
more than 15 million cubic meters (PRODO, 1999).The majority of the population 
(75%) lives in the rural areas deriving their livelihood from agriculture and animal 
husbandry.   
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The devolution of power from Central government to pastoral and village 
associations stem from concern over the state to provide adequate services and 
support for local development and resource management.  Decentralization is also 
seen as part of the process of building more effective, responsive and democratic 
institutions related to administration. They introduced new systems for local affairs 
management, local needs and popular demands. 
In the Sudan, for centuries, rural people have developed great knowledge and 
system of organization and management of local affairs in general and natural 
resources in particular. In the past, half century ago governments tried to modernize 
local affairs administration. They introduced new systems for local affairs 
management.  Native administration as an arm of governing rural areas was 
organized and institutionalized during the colonial rule and became linked to 
government authority. Through such links, tribal leaders assumed functions of tax 
collection, enforcing law and order and implementing natural resources laws set by 
the government based on tribal traditions. Beside these official functions they also 
take care of other tribal affairs by supporting minor ethnic institutions. The 
government decision to abolish native administration in 1997 has not only 
undermined the role of the tribal leaders, but also affected other local institutions 
functioning under the umbrella of tribal leaders. In fact, the abolition of native 
administration placed village natural resources under the management of 
government bureaucracies and associated satellite organization leading to the 
alienation of people from their resources and stated the process of free for all and 
haphazard use of resources. This has effectively contributed to the spread of 
desertification and land degradation in many parts of Sudan.  
In Northern Kordofan state, the study area, the ever increasing natural resources 
misuse and recurring drought in the last two decades have seriously curtailed any 
efforts towards attaining food security and achieving the long-term development 
goals. This pattern has posed serious implications on the traditional migration routes 
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of nomadic and transhumance herds and further led to overexploitation of range and 
woodlands.  The study area is situated in North Kordofan state within   Elodaya 
administrative of Ghibaish locality. The major activity of the resident’s population 
is rain fed agriculture (millet, sorghum, groundnuts and watermelon). All farmers 
keep a small number of livestock (cattle or small ruminants) within their villages.  
The study area is regularly visited by two groups of nomadic cattle owners from the 
south (Baggara) and camel owners from the north (Hamar).  Sudan is the biggest 
country in Africa and the ninth largest one in the whole world (It is about 2.5 
million square kilometers wide). It has wide borders with nine countries. Because of 
its large area, the Sudan has many different geographical climates, something which 
is reflected in its population, the reason why there are so many cultures, races, 
languages and religions in this country.  
1.2. Scope of the study 
Extension in general means providing information and advice for the individuals 
and groups, while forestry extension means providing information that can fulfill, 
achieve and develop forest communities especially in the areas of Hashab trees. 
Trees make people rich and with some care, they lead to preservation of the 
environment, which automatically leads to producing gum arabic and getting 
agricultural products in a continuously. Anybody needs some forestry extension in 
planting Hashab cuttings and caring about them. The scope of this study focuses on 
the role of forestry extension in terms of its efficiency, effectiveness and 
potentiality in conservation of hashab gardens for sake of enhancing the resilience 
of local communities. 
1.3. Problem statement 
 Management of natural resources in Sudan has been fragmented and sector-based. 
Integrated natural resource management experience in the country is very limited 
and confined to donor trials in natural resource management. The management 
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programmes are tailored towards control and punishment rather than geared 
towards development and sustainable use.  Such management approach not only 
failed to relief excessive pressure on natural resource base but also failed to 
provide opportunities for economic development. 
      The study area is located within the transhumance agro-pastoral zone of the dry 
land in North kordofan State where shifting cultivation is a major activity and 
livestock production is the second major economic activity. It is realized that 
resource conservation is not the top priority of the people who live in poverty and 
left with no alternative than the natural resources base on which they rely for living 
and earning.  In such area it is also realized that the planning and implementation of 
the management programme requires intensive consultation and participation of the 
affected communities in the decision making process.  In the last decades land 
degradation became the most alerting problem for the population in this area.  Past 
experiences in rangeland management in Sudan have proved that the classical 
techniques of reservation and fencing of certain grazing area were neither viable nor 
replicable because they ignore the role of the resource users and their valuable 
knowledge and interests in management. All these problems are aggravated with 
environmental, economical and social deterioration due to over exploitation of 
natural resources couple with the steady increase in the population pressure.  
Rainfall since the sixty of the last century showed fluctuation with a general decline 
trend.  Recently, rains become sporadic and erratic in nature, and drought cycles 
become a rule rather than exception.  According to the above situation regeneration 
of tree cover showed high rates of mortalities, and the survived seedlings needs 
protection to develop into trees.  From this point emerged the importance of forestry 
extension to raise the awareness of the different stakeholders to conserve, protect 
and rehabilitate the vegetation cover in the study area.  
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1.4. Objective of the research   
The broad objective of this research is to conserve, protect and rehabilitate the 
vegetation cover in the study area; more specifically; 
- To assess the role of forestry extension in raising awareness and change of 
attitudes of the local people in the study area. 
- To determine the factors responsible for the deterioration of the vegetation 
cover in the study area.. 
- To explore the willingness of the local people to be involve in activities of 
forestry extension 
- To determine measures of risks and constraints confronting forestry 
extension in the study area. 
1.5. Research questions 
To tackle the research problem and obtain the specified objectives broad research 
questions were formulated under the assumption that finding answers to these 
questions will automatically solve or enhance solving the problem of the research.  
These questions are: 
- What are the responsible factors for the deterioration of the vegetation cover 
in the study area? 
- What is the role of forestry extension in raising awareness and change of 
attitudes of the local people in the study area? 
- How people perceive the activities of forestry extension in the study area? 
- What are the measures of risks and constraints confronting forestry 
extension in the study area? 
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CHAPTER TWO 
LITERATUE REVIEW  
 
2.1. Extension 
The broad concept of agricultural extension as an informal way of teaching 
agriculture is not new; in ancient times, farmers learned from their own experiences 
and the experience of the previous generations. They passed on their farming 
knowledge to the offspring. It was an informal way of education, it was not 
organized, and it had very little resemblance to what now has become 
conventionally recognized as extension service. Extension activity has helped 
people to understand basic knowledge on the practice of forest-related law and 
techniques that can be implemented in different locations. Beside the above-
mentioned main activities, the forest extension is helpful for forest-related people 
particularly students, local community, national and international NGOs, 
researchers, private sectors and government officials working related to the forest 
rehabilitation throughout the country.  Forest extension activity is an important 
contribution in the sustainable conservation and management of forest aiming to 
ensure the existence of ecology, society and economy which is a very important 
basis for public well-being and a direct contribution for the environmental 
protection, poverty reduction and socio-economic development for the whole 
human beings in both present and future generation (State Ministry of Agriculture, 
2001). 
Initially, most of the lectures given were on literary and social topics, but by the 
1890s agricultural subjects were being covered by peripatetic lecturers in rural areas 
(Jones, 1994). The growth and success of this work in Britain influenced the 
initiation of similar activity elsewhere, especially in the United States. During the 
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first two decades of this century, the extramural work of the land-grant colleges, 
concerned with serving the needs of farm families, was to expand dramatically and 
become formally organized; but the use of the term extension" continued and has 
persisted as the designation for the work. The overt use of the notion of "extending" 
relevant and useful information to the adult population at large, however, predates 
the university extension movement. Earlier in the nineteenth century, a British 
politician, Lord Henry Brougham, an influential advocate of formal education for 
the poor and of mass adult education, founded the Society for the Diffusion of 
Useful Knowledge in 1826. Its objective was "imparting useful information to all 
classes of the community, particularly to such as be unable to avail themselves of 
experienced teachers, or may prefer learning by themselves." The society sought to 
do this largely through producing low-priced publications and establishing local 
committees throughout the country "for extending the object of the Society" 
(Society for the Diffusion of Useful Knowledge 1827). 
The use of the word "extension" derives from an educational development in 
England during the second half of the nineteenth century. Around 1850, discussions 
began in the two ancient universities of Oxford and Cambridge about how they 
could serve the educational needs, near to their homes, of the rapidly growing 
populations in the industrial, urban area. It was not until 1867 that a first practical 
attempt was made in what was designated "university extension," but the activity 
developed quickly to become a well-established movement before the end of the 
century. 
2.2. Agriculture extension 
The birth of the modern extension service has been attributed to events that took 
place in Ireland in middle of the nineteenth century, between (1845-1851), (Willy, 
1982). In addition, forestry extension has had a different history from that of 
agricultural extension. Particularly in the developing countries, agricultural 
extension was often seen as “an important arm of government” (Samy, 1995). 
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The term “Extension” takes from an educational development in England during the 
second half of the nineteenth century. It was not until 1867 that a first practical 
attempt was made in what was designated “University extension” but the activity 
developed quickly to become a well-established movement before the end of the 
century (Adam, 1982 and Jones, 1994). 
Swanson (1984) said that it is difficult to define the term extension because it is 
designed by different organizations to be used by different people to achieve a 
different objective. The purpose of extension is to give useful knowledge, skills and 
information in an on- going process to people to enable them to improve their 
quality of life. Extension is thus fast becoming one of the priorities of forestry 
program. Extension helps people decide how best to help themselves and places the 
necessary skills at their disposal. It enables those providing such services to learn 
what people really need, feel and aspire to. Extension requires new skills and 
organizational structure, skills in communication, training and management, geared 
to the needs of people rather than to those of bureaucracy. This realism presents 
many challenges to forest services, which must now look to the experience gained 
in other fields (Swansons, 1984). This term of extension was used firstly in USA in 
the first decades of last century to mean the extension of knowledge from the Land 
Grant Colleges to the farmers through the process of informal education. 
Community development has been regarded as a program for an all-round 
development of the rural people, and extension education as the means to achieve 
this objective. 
Agricultural Extension is a wide term to define and it has different meanings at 
different times, in different places, to different people but from this spectrum of 
different interpretations, these appear to be several common features (FAO, 1980; 
Adam, 1982). Leagans (1961) defined extension education as an applied science 
consisting of content derived from research, accumulated field experience and 
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relevant principles drawn from the behavioral science synthesized with useful 
technology into a body of philosophy, principles content and methods focused on 
the problems of out of school education for adults and youth. Extension is defined 
as an informal education process directed towards the rural population. This process 
offer advice and information to help them solve their problems (Oakley and 
Graforth, 1985).  Chowdhry (1983) defines extension as an on-going process of 
getting useful information to people and assisting those people to acquire the 
necessary knowledge, skills attitudes to utilize effectively this information or 
technology. Generally the goal of extension process is to enable people to use their 
skills, knowledge and information to improve their quality of life (Adam, 1982). 
Extension or non formal education as it sometimes called can be used effectively in 
nonagricultural program area, such as rural health, family planning or community 
development. The term agricultural extension narrows the focus and defines the 
areas to which the extension process is applied (FAO, 1984). 
Agricultural extension is a service or system which assists farm people, through 
educational procedures, to improve farming methods and techniques, increase 
production efficiency and income, bettering their level of living, and lifting the 
social and educational standards of rural life (Maunder, 1973; Peter and Desta, 
2003). Agricultural extension is assist to farmers to enable them identify and 
analyze their production problems, and to increase their awareness of the 
opportunities for improvements. The extension function can be used equally well by 
both the private and public sectors, it can be combined or integrated with other 
technology transfer functions, as it the case in most commodity development 
programs (FAO, 1984).  FAO (1987) in accordance, forestry extension serves as an 
informal self-development process, because it does not depend on formal teaching 
or courses of study. Oyebanji (1994) pointed that an effective extension service is 
an essential factor for accelerated development of agriculture in developing 
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economies. This is a part for forestry, because an effective forestry extension would 
definitely impact on sustainable forestry development. 
 Extension is the processes whereby extension worker tries to encourage or motivate 
his client and give him the capable, with the help of this motivation and ideas 
enable him to act solve his acute problems (Brooksbland, 2001). Extension and 
demonstration programs are generally seen as mechanisms to transfer theoretical 
and practical knowledge to the practicing forester. An extension program is 
intended to assemble and integrate theoretical and practical knowledge and to 
present it so that it can be readily applied to management (Bunnell, 1988). 
Agroforestry extension is defined as a systemic process of exchange ideas, 
knowledge and techniques leading to mental changes in attitudes, perception, 
knowledge, practices, values and behavior which result in improved forest and tree 
management, (Anderson and Farington, 1994). Agriculture extension could be 
considered as a bridge between the scientists and governmental bodies and 
agriculture practice or farming (Timmer, 1982). 
Extension is fundamentally a system of out of school education for adults and 
youths a like. It is a system where people are motivated through a proper approach 
to help them by applying science in their daily lives, in farming, home making and 
community living. Agro forestry extension is a broad term which has many 
applications in bringing about forestry and natural resources management in concert 
with other concerned with long lasting resource development (Richard, 2001).  
According to (Van den Ban and Hawkins, 1996), a common meaning for the term is 
that extension involves the conscious use of communication of information to help 
people form sound opinions and make good decisions. Marsh and Pannel (1998) 
define agricultural extension broadly to include public and private sector activities 
relating to technology transfer, education, attitude change, human resource 
development and dissemination and collection of information (Alan., 2000). 
Functionally, extension usually comprises some or all of the followings: diagnosis 
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of the situation; direct or indirect communication of advice and/or knowledge, or of 
skills development, education and awareness creation; feedback and analysis of 
local peoples reaction to the impacts of the situation; development of linkages 
between different types of organizations, including research and input suppliers; 
and monitoring and evaluation (Farrington, 1994). 
2.3. Agricultural extension in Sudan 
In 1904 the Department of Agriculture established Shambat Research Farm where 
some botanic and agronomic work was carried out (Edris, 1975). The failure of 
agricultural season on rain-fed mechanized farming schemes near Gadarif led to the 
establishment of the first experimental farm in 1952, devoted principally to food 
crops research at Tozi. Recently agricultural extension services are provided by 
different governmental departments and corporations. The Agricultural Extension 
department of the Ministry of Agriculture and Animal resources is the main 
Governmental body responsible for providing a widely diffused extension service. 
There are also some other bodies offering extension services such as, The Sudan 
Gezira Board, The Mechanized Farming Corporation, El Rahad Agricultural 
Corporation, the White and Blue Nile pump Schemes, and some NGO’s. Among 
these only the Sudan Gezira Board has managed to establish in 1968 a relatively 
efficient and well organized extension services (Zahlan, 1986). The other 
corporations are still in the early stages of developing their extension services (State 
Ministry of Agriculture, 2002). By 1958 the Ministry of Agriculture and irrigation 
established the agricultural extension division with cooperation with the 
Government of the United States. At the beginning the extension services were 
given to the pioneering projects, later this service started to be directed towards all 
agricultural activities in the country in a gradual pattern (Anas, 1991). Agricultural 
extension services have been affected in the past and by the government policies. 
The last government regime has neglected agricultural services and there are no 
incentives for the extension workers. Moreover there are some changes in the 
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structure of agricultural extension administration for the first time (State Ministry of 
Agriculture, 2002). The budget allocated for this service has been reduced. The 
municipalities being responsible for the agriculture extension services are 
responsible for paying the extension workers. Some NGO’s interfere to provide this 
service in the most neglected regions especially in western part of the country (State 
Ministry of agriculture, 2002). Nowadays agricultural extension services are 
provided by different agencies distributed along the country for the purpose of 
exchanging and diffusing new innovations and information between the research 
centers and governmental bodies and the farmers in the fields (Schroeder, 2006). By 
establishing the Agriculture Extension Division the program has reached most of 
the regions in the Sudan. These regions have established sub units at the districts 
level.  
2.4. The Agricultural extension strategies in Sudan 
Increasing productivity through improving farmers knowledge by different kinds of 
media are basic goals of agriculture extension in Sudan (Anas, 1991). The Ministry 
of agriculture adopted different strategies, to strengthen the relation between 
agricultural extension and research corporations at the national and international 
research levels, and to extend the opportunities to disseminate the results of the 
agriculture researches to be used in the agriculture extension programs. Another 
goal is to make the necessary channels for the technical information between the 
agriculture research centers and farmers through the extension agents, and feedback 
from farmers to the researchers to find suitable solutions (State Ministry of 
Agriculture, 2001). Moreover, the state attempted to provide facilities for the 
preparation of the administrators and technicians involved in the technology transfer 
from the research centers to the farmers with the methods that the farmers accept 
and understand (Alsheikh, 1991). Another goal of agricultural extension is to 
reorganize and implement the related programs to Agricultural extension activities 
given to Sudan government from the International NGOs or foreign countries, 
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through the creation of favorable conditions in the relations with the African and 
Arabs Agriculture Extension Institutions. Collecting all the statistics related to the 
Agricultural extension, and send it regularly to the Administration of agricultural 
planning and statistics, in the Ministry of Agriculture and Natural resources 
Management is also one of the primary goals of the agriculture extension (State 
Ministry of Agriculture 2001). Rain fed agriculture dominates the agriculture sector 
of the Sudan. About two-third of the total population is dependent on rain fed 
production of crops, livestock and forestry products for their firewood (African 
Development Fund, 2000). 
 
2.5. Forestry extension 
Forests are more important for the environmental conservation and as sources of 
food, fuel wood and minor forest products with many other benefits. In general, 
with the increase of population in developing countries, deforestation is continuing 
very rapidly (Westoby, 1991). The most serious consequences of deforestation and 
forests degradation are the loss of biodiversity, irregular water supply, shortened 
life span of irrigation channels and reservoirs, soil erosion, and loss of soil fertility. 
On other hand, the low increment of volume of growing stock and high pressure of 
demand have led to a scarcity of timber, fuel wood, and non timber forest products. 
In broad sense extension is an education process that informs, convinces and link 
people. It facilitates flows of information between farmers and other resource users, 
administration managers and leaders (Ageed, 2002).  Extension is defined by 
(Roling, 1988) as a professional communication intervention deployed by an 
institution to induce change in voluntary behaviors with a presumed public or 
collective utility. Forestry extension could be defined as a system of non-formal 
education designed to developed among forestry public favorable attitudes towards, 
and desired capabilities for forest conservation (Rebugio, 1978). It is an important 
tool to expand forest resources in a resources poor country, to protect its dwindling 
forest resources, and to insure optimum use of forest resources. Forestry extension 
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should stem primarily from the need to maintain both efficiency and equity in 
forestry development. The concept of encouraging people in forestry activities is 
new to foresters, until recently social forestry has focused on fuel wood scarcity 
issues. As a result, forestry extension efforts have primarily worked on distribution 
of seedlings, establishment of nurseries, planting village woodlots and introduction 
of improved cooking stoves (Falconer, 1987). Dember (1996) stated that forestry 
extension has struggled under several historical tendencies that have limited its 
effectiveness and even the recognition of the need for this type of approach. First, in 
many cases the historical concerns of government were for the protection of limited 
forest state where the government itself was responsible for its management. 
Secondly, as agricultural extension spread, it become a top-down mechanism 
through which governments attempted to reach to farmers with new technologies 
designed to enable them to increase production. 
Dember (1996) defined forestry extension as a dynamic and systemic process of 
forest sector expects interaction with other partners to advance sustainable 
development and sound forestry.  Forestry extension is used to illustrate and cover 
any situation in which local people are directly and eagerly involved in forestry 
activities from which they will derive some recognizable benefits within a 
reasonable period of time. This may include activities by industries or public 
organizations other than forestry authority, to promote forestry by individuals or by 
groups of people within a limited area. It presupposed participation is a focal point 
in the process and the villagers must devote part of their time, energy and resources 
to accomplish the task. The emphasis is not in the accomplishment of goals but on 
the recognition by the people of the role forestry can play (Tembo, 2000).In this 
case Tembo defined forestry extension as the process of facilitating the public to 
become involved in managing their forest resources.  
Forestry extension includes activities by industries or public organizations other 
than the forestry authority to promote forestry by individuals or by groups of people 
within limited area. It presupposes, however, that the participation arises from some 
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perceived needs or opportunities which the people have recognized as being 
sufficiently important to devote part of their time, energy and resources to 
accomplish (FAO, 1987). The forestry extension activity has great potential to 
contribute to the awareness especially in rural areas to strengthen their capability, 
law enforcement, community forestry sub-degree, promoting appropriate forest 
techniques, forest conservation and socioeconomic improvement. The expectation 
which has been placed on forestry extension in Sudan is to slowdown the present 
rate of deforestation and to encourage afforestation in the land area outside the 
forest reserves (El mahdi and Mahony, 1990).  Extension should be regarded as a 
process of integrating indigenous and derived knowledge, attitudes and skills to 
determine what is needed, how it can be done, what local co-operation and 
resources can be mobilized and what additional assistance is available and may be 
necessary to overcome particular obstacles (FAO, 1987). 
 
In the broad sense, extension is an education process. Extension systems inform, 
convince and link people. It facilitates flow of information between farmers and 
other resources users, leaders, researchers, administrators, and managers. Overall 
objectives of extension systems, however is characterized by disseminating of 
information, providing technical forestry skills, encouraging local participation and 
meeting projects physical targets. However, these objectives are often ill defined 
(Bentley, 1982).  In recent years a number of different terms have been used to 
describe the basic activities of forestry extension. This diversity of terms has not 
necessarily clarified the issue. Extension should be regarded as a process of 
integrating indigenous and diverse knowledge, attitudes and skills to determine 
what is needed, how it can be done, what local cooperation and resources can be 
mobilized and what additional assistance is available and may be necessary to 
overcome particular obstacles (FAO, 1979). The term “forestry extension” is used 
to cover any situation where people are directly involved in any forestry activity on 
their own land or on land owned or controlled by the community or state, in which 
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the people have a direct interest in the outcome, and from which they hope to derive 
some return in goods, cash, or other benefits, with in a reasonable period of time. 
This may include program undertaken by NGOs or industries to promote forestry by 
individuals or groups of people, to meet either community or industrial needs in the 
area. The contents may, therefore, be adapted to cover activities referred to as social 
forestry, community forestry or by other similar terms, if these are considered to 
describe more accurately what is being practiced in a particular area (FAO, 1984). 
 
2.6. The importance of forestry extension 
With numerous of the world’s forest area under the ownership and management of 
individual private owners or communities, extension services to diverse owners has 
become critical. In addition to the management of forests for traditional commodity 
products, there is a growing emphasis on the management and maintenance of 
forests for ecological services (Lele, 2002), forestry extension has emerged as a 
critical service to improve the management of forests and improve the livelihoods 
of forest owners and forest-dependent communities around the world (FAO, 1986; 
Sim & Hilmi, 1987). 
In many places the forestry extension is the most natural agency to undertake farm 
and community forestry extension work. It usually has an already existing 
organizational infrastructure in the rural areas. It also has the greatest store of 
knowledge about many of the critically important technical aspects of tree growing. 
Particularly in areas where there are difficult growing conditions, the advice of 
trained forestry personnel will be needed to ensure that the correct decisions on 
species and cultivation methods are made (FAO, 1986). In forestry, however, the 
situation was different. In most cases, management of the forest estate was 
undertaken directly by government employees or by concessionaires for whom no 
extension was foreseen. Forestry extension services were developed only recently, 
as concern heightened about forest degradation, to promote compliance with 
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legislation and regulations. The concept of forestry extension as a means of 
assisting local people to improve their welfare through the sustainable management 
of forest and tree resources is even more recent. Throughout, the less direct 
connection between extension and increased national revenue has led to forestry 
extension services receiving significantly less funds than those related to agriculture 
(Richards, 1990). 
2.7. Objectives of forestry extension 
In general the goal of the extension process is to enable people to use the skills, 
knowledge, and information to improve their quality of life. The extension function 
can be used equally well by the private and public sector, although most general 
agricultural extension organizations are public sector institutions. The purpose of 
extension is to facilitate learning and action among the numbers of farm families 
and communities, extension educators and administrators, and personnel of other 
services agencies and groups in order to promote agricultural production and 
improvements in the general quality in rural life (FAO, 1984). 
The main purpose of forestry extension is to help people to examine problems 
which are affecting their lives and to consider if they may be solved, or at least 
alleviated, by using forestry techniques within the range of their skills and financial 
resources. The emphasis must be on local people recognizing a need and deciding to 
do something about it, and definition of such a need and to indicate a variety of 
possible courses of action from which the local people can select the most suited to 
their particular situation. The fundamental aim is not to provide an organization to 
do things for the people, however desirable these things may be, but to assist people 
to do things for themselves, to develop a genuinely critical view of their own 
situation and a realistic assessment of their ability to taking any necessary defects 
(FAO, 1987). 
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In looking for solutions to local problems, the extension agent should distinguish 
between technical solutions, involving improved inputs or simple changes in 
husbandry practice, and solution which involve institutional changes, such as 
improved credit and marketing systems. Solutions involving institutional changes 
may require action by other agencies and at higher levels. The sources of ideas for 
developing an areas potential include (FAO, 1985 and Gerber, et. al., 2006), the 
agent own technical knowledge, farmers and agents from other areas who have 
tackled similar problems successfully, applied research tasted new ideas under farm 
conditions; national priorities and directives; and projects which makes funds 
available for particular activities. 
The objectives for an annual extension program will state what should have been 
achieved by the end of the program (Adams, 2001).  Moreover, the agent can 
collect the entire plan into an overall annual work plan by dropping the lower 
priority objectives. The annual work plan does not specify what the agent will be 
doing on each day during the year, but it should indicate when each extension 
activity will be and end, and what resources will be needed for each (FAO, 1985).  
2.8. The main function of forestry extension 
The main functions of forestry extension could be: to act as an intermediary 
between development institutions and target groups, to transfer and adopt outputs 
from development institution to suit the abilities and potential of the target group, to 
help target groups to create modernize and economic institutions on voluntary basis 
and to mobilized disadvantaged groups so that they pay specific attention to their 
problem, and act independently to overcome them (FAO, 1986). Extension work 
will continue to be the job of forestry employees and increase in both their quantity 
and quality is needed. Increasing extension workers mobility is a way to improve 
effectiveness. Another cost-effective option is using training to improve the 
technical and participatory skill and attitudes of existing extension workers and 
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planners (FAO, 1988). One of the basic justifications for forestry extension is the 
provision of information that otherwise would not be available. At other times, 
extension services seem to have concentrated on the more visible and affluent 
farmers and farmers' groups. “Forestry projects have paid insufficient attention to 
the social barriers impeding the flow of information (Guggenheim and Spears, 
1991).  
2.9. Forestry extension models 
Throughout the world there are many different models for conducting extension 
work. The national land-grant model of the United States, while widely admired, is 
not common in other countries. However, extensionists share common interests, 
needs, and problems regardless of the organizational structure supporting the 
extension unit. Josiah (2001) analyzed 168 NGOs from 42 developing countries that 
had engaged in expansion programs for natural resources. He identified three 
organizational structures that facilitated success, including the use of partnerships, 
networks, and intermediary arrangements. Learning from each other and sharing 
experiences to build capacity was critical to achieving successful expansion. In 
addition to NGOs, donor support to governmental institutions to build extension 
capacity is also common in the developing world (Muok, et. al., 1998). 
Furthermore, in recent years there has been a paradigm shift away from a 
technology transfer extension approach to more facilitative and participatory 
approaches. These strategies should include provision for each of following: 
information access and technology transfer information relevant to agroforestry is 
held by various agencies and individuals; this information is not always readily 
accessible. There was also recognition that there are significant gaps in available 
information and that these gaps need to be addressed in research. 
An ‘information rich’ environment is preferable to one that is ‘information poor’, 
despite the fact that the former can sometimes involve problems of information 
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overload or conflicting information. An issue for agro forestry extension will be to 
foster a learning environment that helps to impart skills and understanding needed 
to locate, evaluate, integrate and apply information from diverse sources. 
2.10. Forestry extension approach 
There are many approaches and numerous methods of extension including 
individual contacts, groups contact and mass contact. These methods can broadly be 
categorized as top-bottom participatory approach dictated from outsiders, versus 
bottom-up approach involving planning and participation managed by local people 
(Falconer, 1987). 
2.10.1. The top-down extension approach 
It is simply a one-way information delivery system, from extension agent to rural 
resource user. The way flow of information reinforces the hierarchical relationship 
between the extension agent and the client. It is based on the assumption that 
productivity and income of rural people are low because they lack improved 
technology. Thus the role of extension is to spread the work and teach the rural 
people what system they need to know (Clark, 1983). This system takes the need for 
an innovation and its attributes and focus on communication. The focus is thus on 
serving a technical package of facts, ideas and improved practices, aiming at 
changing of attitudes and over coming of skepticism (Falconer, 1987). Extension 
provides technical package in bulletins demonstration, and other methods to 
recipient clients. Karamchandani (1982) stated that although the top-down approach 
has been successful in some cases, it has serious drawback. The one way flow of 
information reinforces the hierarchical relationship between the extension agent and 
the client .It also fosters and encourages superior attitudes on the part of extension 
agent to the superior attitudes of extensionist and dependencies of the target groups 
have a negative impact on engendering sustainable local participation (Ratnarajhor, 
1981). De Vries (1980) summarizes this in examining the assumption of underlying 
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the traditional top-down extension approach: extension agent teaches, farmers are 
taught; extension agent knows everything, farmers know nothing; the agent thinks, 
the farmers are thought about; the agent is active, farmers are passive, the agent 
confuses authority of knowledge with his own professional knowledge, the agent 
chooses program content; and the agent assumes teaching leads to learning. 
2.10.2. The bottom-up extension approach 
In to this approach the target beneficiaries are consulted prior to program planning - 
their needs, problems and aspirations are taken into consideration in the planning. 
The bottom-up approach involves the participation of the local users in early stages 
of planning and development. It is a two-way approach in which the extension agent 
acts as a facilitator rather than a teacher. Bottom-up approach uses the dialogue and 
discussion between extension workers and the user such that they are both involved. 
Positive such attitude of extension workers has a positive effect on tree planting and 
management activities (Falconer, 1987). Bently (1982) found that investment in 
participatory process led to a rapid and wide spread of social forestry. Bottom-up 
approaches differs from top-down approach in that the needs on social and 
environmental constraints of a rural population are not assumed by planners from 
outside and thus extension serves to educate planners and facilitate local 
participation in planning and management (Falconer, 1987). 
Change from one way, top-down extension to multi-way information exchange, 
need based extension, producer centered and participatory extension. Some of main 
approaches are: sustainable livelihood approach, participatory curriculum 
development, participatory rural appraisal, participatory technology development, 
training of trainers, learner centered teaching methods, program coordination, 
farmer to farmer approaches, farmer field school, and invest more in consultation 
service; promote extension for upland, ethnic minorities, women who are in 
difficulties (Binh, 2007). In contrast to conventional extension (top-down), the 
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bottom-up approach is characterized as follows; participation of local users in early 
stages of planning and development; extension agent role is a facilitator rather than 
teacher; the two-way information flow system; and using bottom-up approach, both 
farmers and agents are active, both are involved in learning, and farmers participate 
in the selection of the program content (Falconer, 1987). 
2.10.3. The best bet approach 
There is a fairly fundamental cleavage between two approaches to agroforestry 
extension. One approach, which tends to be favored by many professional foresters, 
is to identify one or two preferred tree species for a particular region and present 
these as ‘best bets’ for landholders to adopt. If the ‘best bet’ recommendations are 
generally adopted in a particular region, economies of scale may be achieved in the 
production, harvesting and marketing of the wood. If, however, the market situation 
for that particular type of wood deteriorates, those who have adopted the ‘best bet’ 
could lose out in the long run. The narrow range of options presented in the ‘best 
bet’ approach may simplify decision-making and, under favorablecircumstances, 
enable economies of scale to be achieved. However, the ‘best bet’ options may not 
include some possibilities that would better suit the needs, aspirations and resources 
of particular landholders. The ‘diagnosis and design’ approach does better in this 
respect but may use ‘best bet’ options as one source of information (Black and 
Forge, 2000). 
2.11. Extension methods 
Though there are various extension methods and tools adoption, farmers learn in 
different ways have been employed by service providers when extending agro 
forestry technologies (Nair, 1993). Methods of extension generally fall into three 
main categories: individual method, group method and mass method. People learn 
in different ways, some by listening, some by observing, and some through 
discussion. A person will learn more effectively by using a combination of two or 
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more of these methods (Wilson, 2000). Extension methods make up the techniques 
of communication between extension workers and target groups with the aim of 
motivating and enabling them to find ways of solving their problems (Wilson, 2000, 
and Bornhorst, 2003).  Different extension methods have been found to be more 
effectives in different situations, and at different stages in the adoption process. All 
people do not learn, or change their practices, at the same speed. For these reasons, 
the use of a variety of extension methods, suited to the needs of the people, and 
used either consecutively or in some cases simultaneously, is necessary to carry out 
an effective forestry extension program Pennsylvania Farm (Bureau, 2006). 
2.11.1. Individual extension method 
This method of extension alone is not an effective way of promoting the case of the 
mass of small farmers. However, as it is the most intensive form of communication, 
it plays an important role in complementing group and mass group. The one-to-one 
method of extension is most effective with farmers not used or familiar with other 
educational techniques (FAO, 1987). This method is employed to accomplish these 
tasks: communication of difficult technical matters, delivery of advice concerning 
the setting-up and running of group organization, preparation of meetings, programs 
and campaigns, communication of up-to date information, and finding out solutions 
together. This method can be applied by using tools like: home visit, office calls and 
enquiries, telephone calls, personal letters, informal contacts, discussions, farm 
visits and computer applications. 
2.11.2. Group extension methods 
In this method, several numbers (15-20) of a target group who are linked by formal 
ties are addressed at the same time. The advantages of this method (FAO, 1987). 
Extension cost per head is reduced, a large number of farmers can be reached, there 
are definite time savings compared with individual extension work and group 
methods permit more participation by the target groups. 
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This method is designed to assist specific groups, such as farmers, producers or 
users of forest produce, women’s or youth groups. It is becoming increasingly 
important as extension procedure Cambridge (Journal, 1998). Not only information 
be presented, or techniques demonstrated to several people, usually with a common 
interest, at one time, but discussions can be offered by the group and group 
questions from both sides can be asked and answered (FAO, 1987). This method is 
the most important method of advising and promoting the interests of a large 
number of small farmers. Group extension methods include: general meetings, 
group discussions, methods demonstration, result demonstrations, farm visits, 
conducted tours and short courses of instructions. The more group extension is 
supplemented by individual and mass extension, the greater are its chances of 
success (FAO, 1986). Also there are other tools like: training and visit system, field 
days, field trips, panel discussions, extension school, farmers’ training school, 
conferences/ symposium, seminars, workshops, sharing of experiences and 
exchange visits.  
2.11.3. Mass extension methods 
This method addresses a large number of people at the same time while the people 
are normally not assembled at the same place. Characteristically mass extension 
methods are a one-way flow of information. Despite the importance of this method 
still it could not replace individual and group extension methods because it calls for 
an extremely efficient system of control and organization, which is not easily 
achieved, in all developing countries. This method is hampered by the absence of 
electricity, ownership of audio or visual aids and the poor supply of spare parts 
etc…. Target groups with little formal education have difficulties in correctly 
interpreting visually presented information and there is a danger that the target 
groups may not sufficiently be involved in problem solving and deciding on the 
content of the extension work (FAO, 1987). There are many tools that can be used 
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in this method like: magazines, photographs, bulletins, calendars, books, banners, 
stickers, caps, journals- articles, handouts, radio, televisions, slide tapes and songs. 
2.12. Principles of forestry extension 
In recent years, two different extension approaches are recognized: the Production 
Technology Approach ( PTA), where extension is allotted the task of directing 
people to reformulate targets and offering them prescribed solutions, and The 
Problem Solving Approach ( PSA), where advice is directed towards specific target 
groups, both the target groups and the sponsoring institutions participate actively in 
the planning, implementation and evaluation of extension measures, and the 
planning and implementation of development and extension project are made 
flexible enough to accommodate changing circumstances (Marghescu, 1993). As 
forestry extension involves local people in forestry activities, the approach most 
commonly claimed to have been employed is the PSA. One of the essentials of the 
problem of extension approach is the involvement of the target group in the 
planning, implementation and evaluation. Accordingly, an extension program 
organized to promote agroforestry should follow in principle the same strategy 
(Best, 2001).  
The following principles are important in forestry extension programming 
(Schutjer, 1991), program planning must be based on a careful analysis of factual 
situations, the program must be educational and directed towards improving the 
ability of people to solve their own problems, individually and collectively, the 
program must be directed and oriented to existing technical, economic and social 
level of the people in the village, community and area, and forestry extension 
programs should be carried out by well-trained personnel and effectively 
supervised, evaluated and monitored, and problems selected for action must be 
those which concern recognized needs.  
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2.13. Forestry extension in Sudan 
The most important forest type in the Sudan may be the gum Arabic belt, which lies 
within the low-rain savanna zone. The term gum Arabic belt is used to indicate a 
zone of 520,000 km2 in area that extends across Central Sudan between latitudes 
10?  N and 14 N, accounting for one fifth of the country's total area Gaafar, (2005). 
The belt accommodates around one fifth of the population of the Sudan and two 
thirds of its livestock population. The belt acts as a natural barrier to protect more 
than 40% of the total area of Sudan from desert encroachment. Moreover the belt is 
represents a site of intense and diverse human such as irrigated agriculture, 
mechanized rain fed agriculture, traditional rain fed agriculture, forestry and animal 
production (Ballal, 2002). 
The institutional framework forestry extension in Sudan is stemmed from the vital 
role of extension in the proper implementation of community forestry projects 
(Tully, 1971). The role extension is to create positive attitudes to the forest among 
the people and encourage them to participate in tree planting and the conservation 
of the environment (Swanson, 1984). At the FNC head quarters an effective 
extension division is established in order to play this role. The aim of forestry 
extension is to provide technical support and to coordinate extension activities of 
forestry project at the provincial district and project levels. The extension 
framework within projects can be foreseen from the proper functioning of the 
project extension unit at the local level. The extension function is to enhance 
implementation and encourage the target groups, farmers, villagers and local 
institutions to participate in the implementation of forestry projects (El Mahdi and 
Mahony, 1990). Early forestry extension efforts can be traced to the formation of 
the forest department around 1920 and to the establishment of forest nurseries. The 
early foresters encouraged people in towns and villages to plant shade trees, 
especially exotics like Azadrachta indica (neem), Eucalypus sp. (kafur) and 
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prosopis chilensis (mesquite) which were introduced into the country between 1916 
and1922.  
The first forestry conservation legislation was enacted in 1908 and amended in 1917 
to expand forest conservation. The forest policy and the forest act were adopted in 
1932. The 1932 forest policy encouraged farmers to plant trees to bring revenue just 
as agricultural crops (Tapp, 1984). Many of developmental forestry projects worked 
in Sudan had no extension systems and would often not inform the local population 
of activities being conducted on their land (Abdulla and Holding, 1988). In 1982, 
the World Bank was invited by the Government of the Sudan to undertake an 
assessment of the Forestry Sector. The recommendations made in 1985 were 
incorporated into the plan of action proposed by the World Bank. A large extension 
component accounts for 25% of baseline costs with extension training provided for 
all Forest Service staff (El Mahdi and Mahony, 1990). Therefore, the concept of 
forestry extension is a new subject in Sudan. In the past, foresters focus on large-
scale plantation and guarding natural forests with complete ignorance of the 
possibility of involving the local people. Many extension plans have failed because 
they did not consult the people before formulating this plan. It is important to 
consult people and understand the views on towards any innovations or 
interventions and then the plan of the new programs should consider the ideas of the 
people consulted (FAO, 1981). 
2.14. Gum Arabic 
Acacia trees which yield the gum Arabic occur in a wide belt (300 km) of semiarid 
land across sub-Sahara Africa known as the gum belt. It is extends between 
latitudes 10° and 15° north, from Mauritania to Sudan, Ethiopia, and Somalia and 
extends southwards to Mozambique along the southern coast of Africa. The tree is 
also reported to have existed in Iran, Pakistan and western India (NAS, 1979 and 
ROSS, 1968). In the Sudan the term gum belt applies to that part of country in 
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which various types of gum are produced, the most important of these being gum 
Arabic. 
2.15. Ecological and socio-economic relevance of Acacia Senegal                    
A. senegal is a multifunctional tree in Sudan producing gum Arabic, particularly in 
the western part of the country. Acacia Senegal has a remarkable adaptability to 
drought and frost (NAS, 1980). It contributes substantially to Sudan exports and, 
thus, to the revenues of the farming communities of gum belt. Gum production is a 
pillar of family economy and considered as an income-generating source that 
requires only a low input of work after the rainy season. Besides gum Arabic 
production, the tree species has been used for desertification control, 
reestablishment of a vegetation cover in degraded areas, sand dune fixation and 
wind erosion control. It plays an important role in soil stabilization through a widely 
extended lateral root system and possibly contributes to soil improvement through 
nitrogen fixation as well as mineral enrichment from leaf litter. Acacia senegal is 
incorporated in the famous agro forestry system known as the bush-fallow system 
of shifting cultivation, described by (Seif el Din, 1981). This system ensures 
optimum and sustainable utilization of the natural resources, since both the gum 
production and the crop cultivation form productive components of the system. 
Added to this is the fact that animals graze under the gum trees during the dry 
season without harming the trees. When the trees are felled to allow cultivation, the 
wood is used for fuel, for building materials and for fences around farm plots. It is a 
typical land use practice that prevailed in Kordofan, Western Sudan. 
 The bush-fallow system was built in a way that achieves ecological balance using 
traditional shifting cultivation, where a long fallow period maintains the soil 
fertility. Until recently, the traditional A. senegal-based agro forestry system was 
recognized and considered one of the most successful forms of natural forest 
management in the tropical dry lands, and regarded as sustainable in terms of its 
environmental, social and economic benefits. Traditionally, the A. senegal tree is 
managed in a time succession with agricultural crops such as sorghum (Sorghum 
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bicolor (L.) Moench), pearl millet, (Pennisetum typhoideum Rich.), groundnut 
(Arachis hypogaea L.), sesame (Sesamum indicum (L.) and karkadeh (Hibiscus 
sabdariffa (L.). This agro forestry system allows a period of 10-15 years for 
restoring the soil fertility after a short period of arable cultivation. The cycle thus 
consists of a relatively short period of cultivation followed by a relatively long 
period of fallow. 
2.16. Desertification in the North Kordofan 
Kordofan state lie in the sub-Saharan zone and signs of degradation has been 
identified in the early 30’s and the last 40 years have experienced several droughts 
with their significant effects on vegetation and animals.  The effect of drought over 
the years is central for human miss-behavior in the immediate environment. When 
food supply and income from farming diminished with increasingly low and erratic 
rainfall especially in the previous 3-4 decades, people have placed immense demand 
on forest products mainly wood and charcoal. With more deforestation that has 
taken place during drought periods, desertification and desert encroachment has 
been intensified and in vast area of North Kordofan, the situation is beyond control 
where only sand dunes exist. 
 
Efforts to combat desertification and mitigate the effect of drought through national 
and international projects by means of regeneration of exhausted vegetation cover 
and application of local rules and regulation to lessen the pressure on the vegetative 
cover from being misused have been, partially successful, and effort at local, 
national and international levels are necessary to bring a significant result in the 
process of combating desertification. A summary to the situation in the gum belt 
area in Sudan is given by the United Nation Project to restock the gum belt for 
desertification control in 1986 states: “Acacia trees that produce gum Arabic use to 
be a key component of the production systems within the project area. However, the 
drought which struck the area during the last decades affected to a large extent the 
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ecological balance leading to the disintegration of these production systems and 
increased desertification affecting the regenerative capacity of land (UNSO, 1986).” 
Over the years, environmental degradation with special reference to the gum belt is 
stressed by (IIED and IES, 1989) which states that: signs of environmental 
degradation in the central rain fed land of Sudan, including the gum belt areas, were 
identified as early as 1935. Environmental degradation in the gum belt area is 
brought about by the process of desertification, either due to climatic aridizations of 
the environment or to anthropogenic causes. The whole belt is experiencing 
environmental degradation at an alarming rate. Almost the entire country, including 
the gum belt, is within the boundaries of arid and semi-arid climatic zones which 
are subject to degradation due to the prevailing pattern of rainfall. Throughout the 
zones, rainfall is characterized by irregularity, uncertainty and wide variability in 
amount, time and distribution. During the last 75 years, several droughts occurred in 
region. The adverse effects of droughts on vegetation and animal groups cannot 
always be reversed in the short term, even with succeeding years of favorable 
rainfall. 
 
Anthropogenic desertification refers to the type of environmental degradation 
induced by man’s miss-management of the resource of arid and semi-arid region. 
This type of degradation is more serious and of greater magnitude than the 
degradation induced by the climate in the area, this danger stems from the growth of 
human population within this fragile ecosystem, and the subsequent increase in land 
utilization to meet the growing demand for food, fuel and fiber.  As a consequence 
of desertification; large areas in North Kordofan become completely bare and 
subject to wind erosion. These include cultivation fields, settlements, roads and 
livestock trails. Moreover, in some areas active dunes have already formed and 
surrounded village and agricultural land. A watershed area which produces about 
40% of vegetable production to El Obeid town is one of the most threatened areas 
by active dunes. Agricultural production has shown continuous decline in the past 
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20 years. Millet and sesame are particularly susceptible to such wind erosion. This 
often forces farmers to bear cost of replanting.  North Kordofan is one of the states 
which is most affected by successive droughts and desertification which led to 
decline in crop production per unit area. This forced farmers to follow different 
strategies to compensate for this decline. Some farmers also had to sell all their 
animals and valuable savings (Jewelry); others migrated seeking job opportunities 
elsewhere.  Those who stayed in the villages had to live partially on relief aid 
distributed by NGOs (CARE, SCF etc.) and selling forestry products such as fuel 
wood causing more de-vegetation and making the situation even worse. 
 
2.17. Impacts of desertification on hashab stands and gum production 
The reduction of hashab stock is caused on the one hand by cutting and selling the 
trees as wood or charcoal, and on the other hand by the expansion of area of field 
crops on the expense of forest lands. (IIED,IES, 1990) also noted that gum 
production in Sudan dropped due to the drought of the early 70’s to half of what it 
used to be in the 1960’s and the drop following the 1984 drought was even more 
pronounced. The continuous decrease in production has been attributed to first, low 
and erratic rainfall and second, reduction in hashab tree population.  The Sahelian 
drought of early 1970’s and its accompanying effects of desertification led to the 
famous 1984 famine in Sudan. The Western and Eastern regions of the country 
were especially affected leading to a significant decrease in the total area under 
hashab trees. The older trees, which served as seed banks for future regeneration 
died off. The trees that were weakened by water stress were subject to termite root 
damage thus loosening their anchorage. Thereafter, strong winds\ simply blew them 
over. Young trees have been either weakened, stunted or killed out-right by 
drought, thus jeopardizing both current and future production prospects. 
 
The physical removal of hashab stands has lead to a decline in standing stock of 
gum trees and potential source of gum as well. The clearance of hashab trees and 
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their sale as building poles or conversion into charcoal has been widespread in 
many areas of the gum belt, particularly when gum prices are low (IIES/IES, 1990).  
Seif eldin, et. al., (1991) cited that browsing is one of the causes of seedling 
mortality. Browsing may thus lead to serious reduction in the number of established 
seedling. Acacia senegal is not very fire resistant. Early fires, before November, are 
said to be little harm, but late fires if repeated for three years will kill the trees. A 
fire even if it does not kill the tree will often reduce the gum yield to nil for the 
season (Badi, et. al., 1989).  Locust attack, fire and livestock grazing (mainly 
camels) are also noted in the report of the (IIED, IES 1990) as other causes that 
brought fundamental changes to hashab gardens and gum production in the Sudan. 
 
2.18. Poverty  
Poverty remains among the most important human rights challenges facing the 
world community. Based on equal worth and dignity of every individual, human 
rights are central to well-being. Freedom from want and fear constitutes the 
fundamental condition to enjoy that well-being, while freedom from discrimination 
forms the basis for social protection and effective participation in society” 
(UNICEF, 2000).  The United Nations member states adopted in 2000 the 
Millennium declaration and established eight objectives, the Millennium 
Development Goals (MDGs), to renew their commitment for a more peaceful, 
prosperous and just world. The first goal, MDG 1, is to halve by 2015 the number 
of people living in extreme poverty and suffering hunger (GDPRD, 2005).  Poverty 
is a multi-dimension concept. Experts and academics have suggested many 
definitions over time. For example, poverty could be the lack of command over 
commodities in general; alternatively, it could be the lack of command over some 
basic goods (e.g., food and housing). 
 
More generally, poverty is the lack of capability to function in a given society. All 
these definitions point to poverty as a status in which a reasonable standard of living 
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is not achieved. A synthesis of the various positions has been made by the World 
Bank.  Poverty is the lack of, or the inability to achieve, a socially acceptable 
standard of living (FAO, 2005). UNICEF, (2000) stated that Poverty wears a 
multitude of faces and has numerous dimensions. A family can be considered poor 
because of inadequate income, unmet basic needs, or both. Should a family with an 
income above the poverty line but lacking access to basic education, primary health 
care or safe drinking water be considered as non-poor? The answer will depend on 
the interpretation of poverty. According to a money based interpretation, this family 
would not rank among the poor, while a wider interpretation would consider this 
family impoverished. Some interpret poverty as the inability to keep up with the 
standard prevalent in a given society. Others place greater emphasis on the non 
material assets of the poor particularly their social capital, security and skills and 
their potential to participate as equal partners in the development process. 
 
 Most observers and policy makers accept a multidimensional definition of poverty, 
which includes certain non measurable attributes such as discrimination, social 
exclusion or deprivation of dignity. Nevertheless, the selection of relevant 
indicators and their respective weight remains a subject of debate. For operational 
purposes, a narrow definition of poverty is often adopted. Just as freedom from 
poverty cannot be encapsulated in one particular human right, one single indicator 
cannot express poverty. Reflecting poverty’s complex nature, an array of terms is in 
use, such as income poverty and basic needs poverty, lack of sustainable livelihood, 
social exclusion, absolute and relative poverty, hopelessness and vulnerability. 
Nevertheless, a tendency to interpret poverty solely in terms of income remains well 
entrenched. FAO (2005) concluded that there is some keywords worth to be 
discussed in defining poverty:- 
- Lack of food and shelter: the base case situation for the definition of poverty is 
that where individuals lack command over economic resources. For example, an 
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individual may be considered poor if he/she lacks basic food or shelter or, 
equivalently, if he/she lacks income to buy these basic needs. 
- Inability: this is best associated with the capability failure to participate in a 
society. The idea is that the individual has a space of functioning, where these latter 
are either what a person is actually able to do. This space may be very basic (food, 
shelter) or complex (freedom, self respect, social inclusion, etc.). Inability to 
achieve these functioning makes the individual poor. For example, disability not 
only reduces ability to earn income (which means lack of command over resources) 
but also makes it harder to convert income into functioning. 
- Standard of living: poverty depends on what is deemed to constitute a socially 
acceptable standard of living by a given society at a given time? In a society where 
most people own cars, the use of public transport may be a signal of poverty. Not 
having a TV in a technologically advanced society might again be an indicator of 
poverty, while in other countries it may be a luxury good. 
- Vulnerability: Kumpulainen (2006) stated that Vulnerability is the degree of 
fragility of a person, a group, a community or an area towards defined hazards. 
Vulnerability is a set of conditions and processes resulting from physical, social, 
economic and environmental factors that increase the susceptibility of a community 
to the impact of hazards. Vulnerability also encompasses the idea of response and 
coping, since it is determined by the potential of a community to react and 
withstand a disaster. 
 
2.19 Poverty in Sudan 
Sudan is endowed with rich natural resources, including oil, and has the potential to 
become a major agricultural producer, and yet it is one of the least developed 
countries in the world. Despite the sanctions imposed by western countries during 
the last two decades, the Sudanese economy is one of the fastest growing in the 
world. The Nominal Gross Domestic Product (GDP) grew from US $ 9.9 billion in 
1980 to US $ 37 billion in 2006 (UNDP, 2009). However, this rapid growth is not 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
ϯϱ 
 
sufficiently broad based. Poverty in the Sudan is deeply entrenched and is largely 
rural. In 2002 some 20 million people were living below the poverty line of less 
than US$1 a day. About 19 million people, 85 per cent of the rural population, are 
estimated to be living in extreme poverty.  Most of them struggle to feed themselves 
and their families and have little or no access to safe drinking water and health 
services. The incidence of poverty varies considerably according to region. Severe 
inequalities in terms of access to education, sanitation and clean water, 
infrastructure and natural resources, income opportunities, justice and political 
protection exist between regions (IFAD, 2007). Sudan has experienced a high 
incidence of poverty in the last two decades which has been attributed to 
macroeconomic feat of economy. 
 
Sudan has suffered a number of long and devastating droughts in the past decades. 
All regions have been affected, but the worst impacts have been felt in the central 
and northern states, particularly in North Kordofan, Northern state, North Darfur, 
Western Darfur, Red Sea and White Nile states. As a result, their population is 
highly vulnerable to effects of chronic and occasionally acute food shortages (Taha, 
2007). Over the past several decades, livelihoods in North Kordofan State were 
affected by frequent drought cycles. It is also suffers from extreme fluctuations in 
rainfall which generally vary from 150-450 mm/year.  Severe climatic conditions 
and land mismanagement (overgrazing, over cropping, deforestation) have caused 
vegetation cover in North Kordofan State to become very poor and lowest many 
endemic species (woody, rangeland species) that were once dominant. Furthermore, 
there is a persistent threat associated with shifting sand as result of bordering the 
desert zone, (GEF, 2009). Faki, et. al., (2009) expressed that food poverty in North 
Kordofan State is the highest among four States included in survey conducted 2008 
besides Kassala, River Nile, and Northern state. These points raise some questions 
which need to be address to establish a complete picture of poverty situation in 
North Kordofan State: 
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1. What are the key indicators of incidence of poverty in Elodaya 
Administrative of North Kordofan State? 
2. What are the main causes of poverty in Elodaya Administrative? 
3. What needs to be done to improve people livelihood and reduce their 
poverty? And what policies need to be developed? 
 
In case of gum Arabic of Acacia Senegal, this forest product which appreciated in 
different contributions to the people of the study area can solve the poverty and 
reduce it, contribution of gum Arabic (United Nation Development programme 
Report, 2005).  Sudan is also one of the poorest countries of the world. Most of the 
population lives in unbelievably hard conditions. One of the Sahel countries, Sudan 
is located in the Sahara desert. Hard climate conditions and lack of natural resources 
were always responsible for the poor life conditions. But the country's political 
instability and internal conflict has increased the poverty United Nation Human 
Development Programme Report (2000).   To escape the difficult conditions, many 
people have fled the country. The people of relative wealth in Sudan live in 
Khartoum, Port Sudan, and near the Nile River, where the conditions are a bit 
better. Only small groups of people loyal to the regime would be considered "rich."  
World Fact book estimated that the GDP per capita at purchasing power parity in 
2000 was US$1,000. All of these numbers underscore the difficulty of most 
people's lives in Sudan United Nations Human Development Programme Report 
(2000). 
2.20. Symptoms and causes of poverty 
 Care (2005) expressed that some organizations prefer to use the term structural 
causes of poverty, while others use the terms underlying, systemic, root, or basic 
causes of poverty. What do we mean by the underlying causes of poverty? The 
underlying causes of poverty are most often the result of a combination of political, 
social, economic, and environmental factors that are related to the systemic and 
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structural underpinnings of underdevelopment, residing at the local, national, and 
often the global level. In order to better understand and be able to distinguish 
between levels of causes, a causal hierarchy is useful. Underlying causes of poverty 
is broken down into three categories: 
1. Immediate causes are those factors that are directly related to life and death 
situations, these can include disease, famine, conflict, natural disasters, etc. 
2. Intermediate causes are related to improving people’s well-being. Intermediate 
causes generally point to what people lack (needs based) and focus on access to 
basic services, lack of skills, lack of productivity, etc. The intermediate level is 
where the majority of current development interventions are targeted. 
3. Underlying Causes focus our attention to why intermediate causes exist. This 
level requires asking why some people have access and some do not; why some 
groups control the majority of resources, etc. The answers to most of the analytical 
questions that we ask at underlying cause level are related to the systems or rules 
structural underpinnings that govern a society. 
2.21. Rural poverty in the Sudan 
Poverty in the Sudan is deeply entrenched and is largely rural. Poverty particularly 
affects farmers who practice rain fed agriculture. The incidence of poverty varies 
considerably according to region, in part because economic growth has been 
unevenly distributed, but also because of the economic and social devastation 
caused by the conflict in certain parts of the country. There are severe inequalities 
in terms of access to education, sanitation and clean water, infrastructure and 
natural resources, income opportunities, justice and political protection. Although 
sustained economic growth was behind a decline in extreme poverty from 85 per 
cent in the 1990s to an estimated 60 per cent at present, important regional 
disparities still exist. The Sudan remains a low-income, food-deficit country. It 
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ranks 147th on the United Nations Development Programme's Human Development 
Index, (2007/2008), among 177 countries. 
In the country’s poorest areas, the rapidly growing population, including displaced 
people and returnees, puts significant pressure on already fragile ecosystems. 
Erosion, loss of soil fertility and damage to watersheds are affecting resources. 
Agricultural productivity is low. Farmers face the impact of the effects of climate 
change, such as water scarcity, on their livelihoods. Volatile food prices affect 
household food security. 
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    CHAPTER THREE 
THE STUDY AREA 
 
3.1. Location 
North kordofan State lies between Latitudes 11°  15´ - 16°  45´ N, and longitudes 
27°  50´ - 32°  15´ E.  Fig (2.1) shows the map of the study area.  The State shares 
border with North Darfur from the north-West, Northern State in the North, 
Khartoum State in the East, White Nile State in the South – East, South Kordofan 
State in the South and recently part of the former West Kordofan State has been 
added to the area of North Kordofan. North kordofan State is composed of nine 
localities with a total area of 58.6 million feddans (Planning and Information 
Administration, 2006). ELodaya is situated at longitudes of 28°-28° 32” East, and 
latitude 11° 54” -12° 19” North in a radius of 30 kilometers of which the center is 
the City of Elodaya. The Administration area is estimated at 2868.6 acre.  
3.2. Administrative structure 
North Kordufan State is composed of nine localities namely: Sheikan, Bara, Umm 
Rwaba, Annuhud, Ghibaish, Abu-Zabad Wad-Banda, Gabrat Al sheikh and Sodari. 
Al Obeid city is the capital of the state. Ghibaish locality is composed of four 
administrative units: Ghibaish, Elodaya (study area), Abu-rai, and El magroor.  The 
locality lies in the western part of North Kordofan State. It is adjacent to North 
Darfur state ( Eleit Gar-Elnabi and Eltowasha) in the west, South Darfur state 
(Adeela) in the South - west, South Kordofan State Alfula and Babanosa) in the 
south and South-east, Ennuhod Locality (Ennuhod) in the east and Wad- Banda 
(Wad- Banda) in the north east.  
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                                                Figure (2.1): North Kordofan State and Elodaya 
administrative 
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The locality lies in the Western part of North Kordofan State, between Latitudes 15°  
57´ - 30°  28´ N, and between Longitudes 35°  11´ - 35°  8´ E. The area of Ghibaish 
Locality is used for agricultural practices. The area of Ghibaish Locality is 15,950 
km², 30% of this area is used for agricultural practices. In 2008 census the total 
population of the locality was 290,619 people. The main tribes in the locality are 
Hamar tribes who intermingled with some other tribes in living and breed (Planning 
and Information Administration, 2006).      
Table (2.1): The administrative structure of the study area 
localities Administrative units 
Abu Zabad Abu zabad 
Bara Um keraidum, Um sayala, Um gerfah, Al mazroab, Taybah, Jeraijikh 
Shiekan Shiekan, Abu harazKazagail, Rify Al obied 
Jabrat Alsheikh Hamrat al wiz 
Sodari Hamrat Alsheikh, Um badir 
Um Ruwaba Mediate, Um ruwaba, wad ashanah, Al rahad 
Al Nehood Al khoay, Al nehood, Ayail bakhial 
Ghibaish ghebaish, Abu rai, Elodaya and Almagroor 
Wad Bandah Wad banadah, Sagga Al jamal, Foja 
Source: FNC, 2002 
3.3. Population 
The population of Northern Kordofan State was estimated as 2, 353,460 capita. The 
main tribes in the state are Jawama, Bagara, Kababish, Bazaa, Dar Hamid, Majanin, 
Hamar and shanablah. According to 1993 Sudan’s National Population Census and 
after added part of West Kordofan to North Kordofan the new state inhabited by 
about 1,578,972 capita and 2,424,450 according to 2007 census (Statistical Census, 
North Kordofan, 2008). According to the 5th Sudan Population and Housing 
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Census - 2008 the total population of the study area was 108,337. Elodaya 
administrative covers a total area of approximately 3000 square kilometers.  Almost 
all ethnic groups in the North kordofan state are represented in the area. The 
distribution of the population of the study area is governed by water availability 
with high density in northern west and western parts. Most of the tribes inhabiting 
the area were nomadic tribes in the past, but now they are sedentary and so 
cultivation is being their main occupation instead of livestock raising (Ministry of 
Finance and National Economic, 1996). 
3.4. Economic activities 
Agricultural production is the dominant economical activity in the study area. 
Traditional agriculture is the main form of agriculture production. Land for 
agriculture is distributed by the village leader (Sheikh) to the head of the family.  
The main cash crops grown are groundnuts, gum Arabic, Karkadeh. Millet, okra 
and sorghum are also grown. Generally there are two types of farms, the house 
backyard, which is called jubraka and the distant ordinary farm (10-15 mukhamas). 
In this farm shifting cultivation is practiced as a system to maintain soil fertility. 
The farmers cultivate the land for 4-5 years with annual crop (millet) and then 
abandon 15-20 years under Acacia Senegal (IES, 1993).  The irrigated fruit and 
vegetables crops are grown along the wadi crossing the centre of Elodaya town, on 
a large scale for the local and other markets. The fruit produce include mango, 
onion, lemon and guava, while the vegetables grown include tomatoes, reddish and 
hot pepper. Livestock raising is practiced by sedentary people for subsistence and 
nomadic people who visit the area during the rainy season. The estimate of 
livestock in 2010 was as follows; 5083 goats, 18,160 sheep, 3,046 cattle (Elodaya 
Administrative Records, 2010).  
Transhumant’s in the area is traditionally practiced, by camel, sheep and goats 
owners. Cattle owners who are mainly from Mesairia tribe visit the area during the 
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rainy season, evading the muddy conditions and flies of the south. They usually 
camp around Elodaya town and larger villages in order to find markets for their 
products and buy their needs. They often arrive in July and return to their home land 
in October-December. Camel owners (namely; Kababish, Abu zaid and kawahla) 
come to the area in January and stay up to the onset of rainy season. Their 
movement is ruled by good grazing grounds and cheap water sources. Sheep owners 
(namely; Hamar and Kababish) visit the area during the dry season where the 
rangelands to the north become insufficient to feed their animals (IES, 1993).  
Beside crop farming and livestock keeping, the villagers are also engaged in gum 
tapping and collection during the dry season. Such gum gardens are established in 
abandoned farm land and hence the owner has the right to tap or rent it for 
somebody else. In some cases the unoccupied land may be under Hashab trees. In 
the study area there are two types of seasonal emigration: internal emigration to 
bring water from neighboring village, and nomad movement which take place in the 
study area during summer and winter.  
3.5. Land tenure 
Normally, under traditional condition access to land is based on tribe, it proved to 
be flexible and capable of accommodating a variety of influences and 
modifications.  Each tribe was allotted home land (Dar) and hence members of that 
tribe have access to land while strangers are also accommodated. Through such 
mechanisms native rights on lands were recognized. Under such arrangement each 
village was allotted a piece of land with demarcated boundary. The sheikh control s 
allotment of land for villagers. The sheikh has no right to withdraw the plot, only if 
the villagers abandoned the land for a number of years that it reverts, in theory, to 
the fallow areas remain the property of the owner whose rights extend to the use of 
the trees of economic value such as gum Arabic trees (hashab). The duration of the 
right to keep unused land varies from one area to another according to population 
pressure and other local circumstances. Unallocated land (ghifar) is normally under 
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the control of sheikh and may be allocated to a user by the sheikh on payment of 
Ushur in some cases.  
Range land and grazing is open to all and free.  The only control applied to range 
lands takes the form of organizing it in specific sites for sedentary livestock systems 
or by following certain livestock grazing routes (Muraheel) for migratory 
pastoralists. Nomads, despite their mobility tend to follow these fixed routes land 
camp in fixed sites away from cropped areas in case of Baggara tribes who visit the 
area during the wet season. Camel nomads on the other hand visit the area in the dry 
season when crops are harvested, and hence have more freedom of movement with 
no specific site to camp (PRODOC, (1991). 
3.6. Geology and topography of the area  
The eastern & western parts of Elodaya Administration is covered by basic rock 
formations that are not saturated with underground water, except the depressions 
where they are good for digging open wells. The neighboring areas are 
characterized by the sandy soil and the sedimentary of Umruwaba that are saturated 
with internal water. The area is semi plain with some muddy depressions and creeks 
that people depend on in autumn. Most important of these depressions is the 
depression of Elodaya, Walang, Fayoug, Id Aljuqumbairi and Id Um Kmbalaya. 
People here practice open-well-digging in these depressions during winter and 
summer to depths ranging between 5-15 meters.  The area is covered by sandy soil 
that is easy to break up, and drift as well as be exposed to desertification by the 
winds and water (PRODOC, 1999). 
3.7. Climate 
Elodaya climate is characterized by the Savanna climate where the rate of rains 
reaches 400-600 mm yearly. The temperature reaches between 30-40° in summer. 
In last three years the rain decreases to250-400 mm per year because of climate 
changes (Elodaya Administrative Meteorology Station, 2008). 
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Table (2.2): Average rainfall/mm  
Rainfall/mm Month 
6.9 April 
9.9 May 
57.1 June 
35 July 
95. 9 August 
76.3 September 
8.4 October 
289.5 Total 
Source: Elodaya meteorological centre (2008-2010) 
3.8. Vegetation cover 
Elodaya Administration is situated in the Savanna area that are covered with three 
types of groups of interlacing tree-covers, which are: Habeel & Hashab group 
(northern part of the Administration), Arad, (Albizzia amara) Abbanose (Dalbergia 
melanoxylon) & Hashab (Acacia Senegal) group (eastern, western and the southern 
area of the administration), and Drote (Dalbergia melanoxylon) & Humaid 
(Schlerocaria birra) group (PRODOC, 1991). 
The main herbs in the first group includes; Allaseeq (Ceteria verticillata), Bano 
(Eragostis tremala), Dafrah (Echinochloa), Haskneet (Cenchrorus biflorus), Njada 
(Abutlon figariam) & Kole (Cassia mimosoides).  While the herbs in the second 
group includes; Allaseeq, (Ceteria verticillata), Bano, (Eragostis tremala) 
Haskneet,(Cenchrorus biflorus) Abu Rakhies(Andropogon gayanus) and Tamr 
Alfar (Ammania senegalensis), and the herbs in the third group includes; haskneet, 
(Cenchrorus bifylla) Bano, (Eragostis tremala), Koraib, (Dactyloctenium 
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aegyptiacum) Irg alnnar (Sida kordfania) and Om simaima ( Aristida pallida) 
(PRODOC, 1991). 
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CHAPTER FOUR 
METHODOLOGY 
4.1. Introduction  
This chapter covers description of the scope of the research, the target group and 
sample selection. The data collection tool (questionnaire) is also described in the 
form of its construction. Validity and field-testing as well as the procedures and 
methods employed for data analysis.  Two types of data were collected from the 
study area for this research, namely; primary and secondary data. The source of the 
secondary data includes FNC reports and documents, Elodaya Administrative, 
Elodaya project documents (UNDP) and Elodaya metrology station documents. The 
primary data was collected by different methods; interviewing (face- to face) with 
farmers, Elodaya administrative officer with agriculture extension staff, group 
discussion and observations. The main tools for data collection tackle the research 
questions of the research. 
 4.2. Selection of villages and respondents 
Ghibaish Locality consists of four administrative units, namely Ghibaish town, 
Elmagror, Abu rai and Elodaya).  Elodaya Administrative Unit was selected for 
this research. The special characteristics of natural resources were behind the 
selection of this administrative Unit. Moreover, transportation in this Locality is 
not enough to cover remote areas. For the selection of the villages, the researcher 
relied on the results of Elodaya project survey of the Villages’ Council 
Development Committee (VCDC) in the administrative.  The results of the survey 
gave that there are 20 villages in Elodaya administrative unit. Four villages were 
selected for this research (20%). Table (4.1) shows the selected administrative unit, 
selected villages and the number of respondents. As far as selection of respondents 
is concerned, 10% of the household were selected randomly from pre hand list of 
the VCDC. 
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Table (4.1) Selective villages and the number of respondents 
Locality Adminstrative Unit Selected Village No. of Respondents 
Ghebeish Elodaya Dabanga 20 
  Soubag 15 
  Safi eena 9 
  Murbuta 40 
Total   84 
   
The household is the basic unit of production and consumption in the rural areas, 
which is for data collection in the study. Ougaed and Vedeld (1982) reported that 
household members could be characterized in its combination by the following,   
Residence; the household members live in the same house .Production and working 
unit, the household member work in common field consumption. The household 
members generate their income from the area. Majority of the household apply all 
the above criteria. The study uses a framework that is in part geographically based. 
Conventional sampling research method was used using sampling technique and 
constructed questionnaire. 
4.3. Construction of the questionnaire 
The construction of the questionnaire was made to the guidance of (FAO, 1985)   
the suggestions of the supervisor as well as the idea of the experts in the field of 
study helped to design the final format of the questionnaire. The two types of 
questions were used in the questionnaire. Close- end questions, multiple choices or 
yes and no style of answer or table, and dichotomous questions in step-wise style 
each answer going to a specific set of follow up questions with no open-ended 
questions except where it is in viable. 
 
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4.4. Pre-testing
The checking of the questionnaire was followed by a pre-testing step to test the 
questions and correct wrong in it. The aim of the pre-testing is to feed up the 
questions and valid data for answering the problem under investigation. Four of the 
respondents were asked to test the questionnaire, and to estimate how the 
respondents will be able to respond to the questionnaire. Then the draft 
questionnaire was prepared and revised. Finally the questionnaire was checked, 
some question were removed. After the pre-testing the questionnaire were printed 
out. 
4.5. Permission for data collection 
 Before the start of the data collection, the administrative extension's of the Elodaya 
administrative was informed about the purpose of the research and the study area. A    
request letter was addressed to the general officer of the Elodaya administrative to 
allow the village’s sheikh to offer the possible assistance and to help in data 
collection.    After reaching any selected village the first is to meet local authorities 
before going to the survey. This is the procedure which recommended for survey in 
the rural areas where residents may be more flexible to the out comers. Local 
leaders were asked to convince the beneficiaries to cooperate in understanding the 
research. 
4.6. Other sources of primary data 
An informal interview was conducted using group discussion with village leaders. 
These types of data were collected for the search of enriching the collected 
information. 
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4.7. Statistical analysis 
The statistical analysis was commenced through exploratory manipulation of the 
data obtained in the study area. This process was accomplished by critically 
examining the data through the use of simple techniques of analysis. The main tools 
are the construction of simple tables and selected cross- tabulation which allows 
tentative answer to questions being asked in the survey. 
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CHAPTER FIVE                                                                                                                          
RESULTS AND DISCUSSION  
5.1. General characteristic of the respondents 
5.1.1. Gender and educational level 
In rural areas gender analysis is an important issue in the success of the agricultural 
activities.  The impacts of using gender analysis can be expected to vary, depending 
on the stage in the innovation process at which they were applied. Project impacts 
depend upon the stage in the innovation process and also on what types of gender 
analysis methods applied. To define what kind of impacts can be realistically 
observed, different “types of participation” need to be distinguished according to 
gender. For this reason gender is considered in this study in order to view and 
explore the different opinions of the respondents.  Table (5.1) shows the percentage 
of male compared to females.  The males’ respondents represent the majority 
88.1%, while females represent 11.9%.  This is attributed the social structure and 
traditions of the local communities in the study area which restrict approaching 
females, and in the presence of males rarely females given chances to explore or 
elaborate on discussed issues. 
As far as the educational level is concerned, it could be considered as a monitor to 
detect the easiness of creating changes in attitudes and rising of awareness 
regarding restoration of the ecological balance in the study area. Table (5.1) shows 
the high level formal education in the study area. Table (5.1) shows 35.7% of the 
respondents had primary education. Secondary education on the other hand was 
stated by 27.3 % while university level was 3.6%. Informal education khalwa and 
illiteracy are the same as stated by 16.7%, for each. From this finding, it is apparent 
that there is a possibility of adopting innovations when an effective extension unit is 
available to disseminate information and raise the awareness of the people which 
lead alleviation of poverty. This agrees with A glimmer of Hope-Foundation-
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Education reports, (2005) showing that education is the foundation for higher living 
standard and an important tool in the long-term eradication of poverty. Education is 
important in forestry activities in reducing misuse of land and to stop desertification 
by using forest techniques and forestry applications. 
 Table (5.1): Gender and educational level                                  
Educational level Male No Village name 
University secondary primary khalwa Illiterate 
5 30 30 25 10 90 20 Dabanga 
6.7 20 46.7 6.7 20 100 15 Soubag 
0.0 11.1 33.3 22.2 33.3 88.9 9 Safi eena 
2.5 32.5 35 15 15 82.5 40 Murbuta 
3                         
3.6 
23           
27.3 
30    
35.7 
14   
16.7 
14    
16.7 
74  
88.1 
84 
100% 
Total          
100% 
 
 
 
5.1.2. Age group and source of income of the respondents 
Age group is very important in the formulation of rural development projects where 
certain tasks are assigned to certain age group with the consideration of their 
physical fitness and potentiality. In the study area, the bulk of the respondents 
67.9% have age greater than 50 years.  This could be verified by the fact that the 
selection criterion for the research was based on household where the head of the 
household was interviewed. Chamber (1983) mentioned that age group and gender 
issue are among the most important variables which should be given special 
consideration in the process of development. The category of old people in any 
community is of a paramount importance because this group has an accumulated 
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knowledge and experience (indigenous knowledge) which was gained over time and 
can be utilized for the development of the communities (Mohamed, 1990). The 
youth (30 – 40 years) represent 27.4% of the respondents, while the young people 
were represented by 4.8%.  Table (5.2) shows the age groups of the respondents in 
the study area. Reliance on youth and young people will guarantee the sustainability 
of any adopted interventions. Therefore, through formation of sound extension 
messages it is possible to change the attitudes of the local people for their welfare. 
Source of income is an indicator of the main occupation of the respondents and 
expresses the contribution of the activities to the livelihood and welfare of the 
household. In general, rural areas of Sudan, farming is the main source of income. 
In the study area agriculture, in its different forms traditionally incorporate 
intercropping of agricultural crops with hashab tree. This is the dominant type of 
farming and practiced by the majority of the interviewed sample 89.3%, while 
animal rearing is stated by 13.1 %. On the other hand, private business is 
represented by 14.3%.   
Table (5. 2): The age groups and source of income 
Source of income Age group No Village name 
Others trade Rearing 
animal 
Agriculture >50 30-40 < 30 
5 5 5 95 55 35 15 20 Dabanga 
6.7 6.7 13.3 93.3 66.7 33.3 0.0 15 Soubag 
0.0 33.3 11.1 100 77.8 22.2 0.0 9 Safi eena 
12.5 17.5 17.5 82 72.5 22.5 5 40 Murbuta 
7          
8.3 
2         
14.3 
11          
13.1 
75               
89.3 
57        
67.9 
23        
27.4 
4         
4.8 
84   
100 %      
Total        
100% 
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About 8.3% occupy and practice other business like vegetables gardens. Forestry 
extension can enhance the resilience of local communities through focusing on agro 
forestry to guarantee the sustainability of the gum gardens and increasing crop 
productivity of agricultural crops. 
5. 3. The areas of agricultural lands and land ownership 
Land tenure is one of the most sensitive issues concerning forestry activities. 
Usually private forest lands in the study area are acquired through inheritance.  The 
dominant form of land tenure is customary land tenure in which the land is owned 
and disposed off according to customary regulation.  Wilkens (1978) showed that 
under the condition of inheritance, the ownership is subjected to changes in a form 
of reduction in land size and as a result tree has to be cleared to provide a vacant lot 
for the family. In Sudan different forms of forest land ownership exist and it 
sometimes takes a complicated form in which the land is owned by a person while 
the trees in the same land belong to another person (koli, 2002).   
Table (5. 3): Types of areas of agricultural lands and land ownership 
Area in Mukhamas No Village name 
4 53-76 29-52 4-28 
10 5.0 20.0 65.0 20 Dabanga 
0.0 0.0 46.7 53.3 15 Soubag 
0.0 0.0 33.3 66.7 9 Safi eena 
2.5 2.5 22.5 72.5 40 Murbuta 
3                   
2 
2.0                   
2.4 
23.0               
27.4 
56.0                          
66.7 
84 
100%   
Total                  
100 % 
 
In the study area 66.7% of the respondents clarified that the area of their land varies 
between 4-28 mukhamas (1 mukhamas is equivalent to 1.75 feddan), 27.4% possess 
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land size varies between 29-52 mukhamas, and 2.4% owned land of more than 53 
mukhamas.  It seems that land acquisition is easy in the study area where only 2% 
possess land through rents. From these findings it is apparent that there is no 
problem of land (no landless farmers) and this consider as the main key for success 
of communal forests if an effective extension unit is available. 
5. 4. Livestock rearing and pasturing 
Sudan ranked second in Africa after Ethiopia in terms of livestock population. 
Sudan has the largest areas of dry lands, the largest extent of permanent pastures 
and the largest number of pastoralists than any African country.  Considerations of 
economic importance, environmental interests, geographical extent and human 
welfare necessitate those pastoralists, livestock owners and rangelands should rank 
high on the development agenda.  Pastoralists in Sudan often get the blame for land 
degradation and desertification.  The traditional view is that they keep too many 
livestock for reasons other than economics thus causing overstocking and 
overgrazing.  Pastoral societies, though subject to enormous pressures, show a 
remarkable resilience in the face of changing social and economic circumstances.  
Livestock have great social and economic importance for the Sudanese poor, but 
there has been little progress in recent decades incorporating livestock into pro-poor 
development policies and projects (Ministry of Animal Resources &Fishery, 2005).             
The main livestock in Sudan are cattle, sheep, goats, camels, donkeys, horses, and 
poultry.  Livestock are vital to the welfare of large numbers of poor Sudanese by 
serving as a source of food, store of wealth, source of revenue, mode of transport, 
and aide to crop farming.  Also, many urban dwellers maintain livestock for 
personal consumption or sale. 
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Figure (5.1): Livestock rearing and pasturing 
 
Livestock ownership differs considerably in the study area Fig (5.1)).  The most 
dominant animal is goat where 91.7% of the respondents rear goats, while 28.6% 
rear sheep.  This significant difference is attributed to the adaption of goats to harsh 
conditions compared to sheep.  About 21.4% of the respondents’ rear cattle and 
4.8% rear camels. 
Forests (natural and reserved) represent a natural rangeland for livestock in the 
study area. It seems that the vegetation cover in the study area is very poor; 
therefore livestock roam around the villages utilizing scanty vegetation.  FIG (5.2) 
shows that 80% of the interviewed sample asserted that their goats graze around the 
villages and 5% stated that their cattle’s graze around villages.  Ten percent of the 
interviewed sample asserted that their sheep graze around the villages.  Twenty – 
five per cent of the respondents accentuated that their sheep are kept in thorny 
zariba and feed from fodder bought from the markets, while 4% and 4% of the 
respondents stated that they keep their cattle and goats in thorny zariba, 
respectively. 
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Figure (5.2): livstock rearing in the study area 
Forests in the study area also liable to invasion by livestock particularly sheep and 
cattle as indicated by 20% and 10% of the respondents, respectively.  Camel and 
goats rarely graze in forests as indicated by 3% and 4%, respectively. From these 
findings it is clear that the population of goats is very high in the study area. It is 
well known that goats represent a real menace to the vegetation cover. Forestry 
extension can change the attitude of the local people to rear sheep instead of goats 
due to the economic importance.  
5. 5. Stocking density of tree cover in the study area 
Farm trees, if managed properly, have the potential to offer many benefits to land 
managers. There are a variety of products that can be produced from trees and 
services that can be provided by growing them.  Trees provide protection for the 
farms against wind erosion. The majority of the respondents 92.9% stated that they 
retain trees at their farms.  The stocking density of the trees differs considerably 
among respondents.  Only 2.4% of the respondents stated that the stocking density 
is excellent, while 36.9% assessed the stocking density of their farms as medium.  
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The majority 60.7% asserted that the stocking density of the trees at their farms is 
very poor where very few species exist at their farms. 
Table (5.4) the important trees in the farms. 
Quantity of the trees in the farm Trees in the 
farm 
No Village name 
Few  Medium  Dense  
45.0 55.0 0.0 95 20 Dabanga 
66.7 26.7 6.7 100 15 Soubag 
77.5 22.2 0.0 100 9 Safi eena 
62.5 35.0 2.5 87.5 40 Murbuta 
51.0                 
60.7 
31.0                 
36.9 
2.0                   
2.4 
78.0                 
92.9 
84           
100% 
Total                 
100% 
 
Farmers attempt to retain trees for sake of provision of round timber for the 
maintenance of their traditional houses which is almost built completely from forest 
products.  Some farmers stated they retain hashab tree for gum Arabic production.   
Figure (5.3) revealed that 90.5% of the farmers prefer Acacia senegal which grow 
naturally at farms. About58. 3% of the farmers used to retain Balanites aegyptiaca 
for sake of provision of poles and fruits (laloub).  Ziziphus spina-chritii is retain by 
half of the respondents for its fruit and use in folk medicine.  Moreover, Guiera 
senegalensis and Sclerocaria birrea are the same as retained by 28.6%, for their 
fruits and folk medicine. Combretum species is retaining at farms by 27.4% for sake 
of provision of shade and poles.  Other spcies retain at farms, but at lower 
percentages are; Albizia amara, Acacia millifera, Terminalia brownie, Lappea 
humillis, Commiphora peddunculata, Acacia albida and Dalbergia melanoxylon.  
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     Figure (5.3): Show the types of trees in farm 
5.6. Types of regeneration in the study area 
Natural regeneration is the process by which woodlands are restocked by trees that 
develop from seeds that fall and germinate in situ.  For most of the last two or three 
centuries foresters have restocked and created woodlands by using transplants 
grown in nurseries.  Natural regeneration was rarely used due to reliance on 
artificial regeneration by planting of seedlings (the most common method) or by the 
direct planting of seeds.   In the study area farmers rely on different method of 
regeneration, Table (5.5). 
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Table (5.5): The types of regeneration and source of seedling 
Source of seedling Types of regeneration No Village name 
Farm special forestry both artificial     Natural 
50 15 40 100 0.0 100 20 Dabanga 
86.7 6.7 13.3 100 13.3 100 15 Soubag 
88.9 0.0 44.4 100 44.4 100 9 Safi eena 
65 2.5 55 100 40 97.5 40 Murbuta 
57        
67.9 
5          
6 
36         
42.9 
84        
100 
22          
26.2 
83               
89.8 
84   
100%        
Total          
100% 
 
 
The entire interviewed sample asserted that they use both types of regeneration 
(artificial and natural).  About 26.2% rely completely on artificial regeneration 
using seedlings and the natural regenerated seedlings are retained in the farm.  This 
low per cent is attributed to the difficulty of seedlings transportation in terms of cost 
and affordability of trucks for transportation.  The rest of the respondents asserted 
that they rely on artificial regeneration through seed sowing.  None of the 
respondents showed keenness in collection of seeds from good mother trees which 
are characterize by high yield of gum Arabic.  A considerable proportion of the 
respondents 67.9% used to raise seedlings at their farms, while 42.9% of the 
farmers had seedlings from forestry nursery and only 6% of the farmers had 
seedlings from special nursery (private nurseries, household nurseries).  None of the 
respondents expressed their reliance on vegetative propagation for regeneration of 
farms.   
5.7. The productivity of farm crop  
The productivity of a region's farms is important for many reasons. Aside from 
providing more food, increasing the productivity of farms affects the region's 
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prospects for growth and competitiveness on the agricultural market, income 
distribution and savings, and labor migration.  An increase in a region's agricultural 
productivity implies a more efficient distribution of scarce resources. As farmers 
adopt new techniques and differences in productivity arise, the more productive 
farmers benefit from an increase in their welfare while farmers who are not 
productive enough will exit the market to seek success elsewhere.  Increases in 
agricultural productivity lead also to agricultural growth and can help to alleviate 
poverty in poor and developing countries, where agriculture often employs the 
greatest portion of the population.  However, it is not only the people employed in 
agriculture who benefit from increases in agricultural productivity. Those employed 
in other sectors also enjoy lower food prices and a more stable food supply. At the 
same time, they may see their wages rise as well.  In the study area, farmers grow 
cash and subsistent crops.  Fig (5.4) shows the different crops grown at farms. 
Therefore, expansion of tree cultivation should be recognized as a promising 
pathway to achieve increased income and food production by policy makers and 
extensionists alike. In addition to improved tree propagation and management 
techniques, farmers should be strengthened in the processing and marketing of agro 
forestry tree products and more emphasis should be placed on the development of 
tree enterprises. By doing so, farmers will be able to earn a more important and 
consistent income from fruit trees, contributing to the Millennium Development 
Goals. 
The entire interviewed samples are keen to grow groundnut.  The second half of 
2008, Sudan's economy boomed on the back of increases in oil production, high oil 
prices, and large inflows of foreign direct investment. 
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  Figure (5.4): shows crop production and kinds of crop in study area 
This is mainly attributed to its high market demand. Groundnut is used for oil 
manufacturing and used as snack.  The majority of the respondents (92.9%) asserted 
that millet is given high priority in cultivation from which the farmers store their 
year’s stock and market the surplus.  It is worth mentioning that in western of 
Sudan, millet is the main subsistent crop. Therefore, all farmers are keen to cultivate 
it compared to sorghum which is cultivated by 53.6% of the farmers.  Other cash 
crops include hibiscus and water melon. The former is cultivated by 81% of the 
respondents and the latter by 45.2%.   There is a high demand on hibiscus nationally 
and internationally while seeds of water melon are used locally as snacks. 
Fig (5.4) 4.8% of the farmers in the study area were decided that the agricultural 
productivity of their farm is very low. All respondents were producing groundnuts, 
92.9% of respondents were producing Millet, 81% producing Hibiscus, 53.6% 
producing Sorghum, 45.2% producing watermelon, 40.5%producing Cow pea, 
28.6% producing Abelemocus and 4.8% producing sesame, maize and vegetables as 
subsistence crops.   
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Acacia senegal is incorporated in the famous agro forestry system known as the 
bush-fallow system of shifting cultivation, (Seif el Din, 1981). This system ensures 
optimum and sustainable utilization of the natural resources, since both the gum 
production and the crop cultivation form productive components of the system. 
Added to this is the fact that animals graze under the gum trees during the dry 
season without harming the trees. When the trees are felled to allow cultivation, the 
wood is used for fuel, for building materials and for fences around farm plots. The 
bush-fallow system was built in a way that achieves ecological balance using 
traditional shifting cultivation, where a long fallow period maintains the soil 
fertility. Until recently, the traditional A. senegal-based agro forestry system was 
recognized and considered one of the most successful forms of natural forest 
management in the tropical dry lands, and regarded as sustainable in terms of its 
environmental, social and economic benefits. Traditionally, the A. senegal tree is 
managed in a time succession with agricultural crops such as sorghum (Sorghum 
bicolor (L.) Moench), Pearl millet, (Pennisetum typhoideum Rich.), groundnut 
(Arachis hypogaea L.), Sesame (Sesamum indicum (L.) and karkadeh (Hibiscus 
sabdariffa (L.). This agro forestry system allows a period of 10-15 years for 
restoring the soil fertility after a short period of arable cultivation. The cycle thus 
consists of a relatively short period of cultivation followed by a relatively long 
period of fallow. 
5.8. Plant cover deterioration  
Plant cover is the percentage of an area occupied by plants.  Plant cover is effective 
in preventing erosion to the extent that it absorbs the kinetic energy of raindrops, 
covers a large proportion of the soil during periods of the year when rainfall is most 
aggressive, slows down runoff, and keeps the soil surface porous. However, it is 
difficult to assess the protective action of plant cover without a close look at the 
farming techniques involved. Sudan is facing a multiple of crippling crisis as 
manifested by the civil war, severe environmental strains including vicious cycle of 
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desertification, increased human and livestock pressure on already deteriorating 
natural resource base (Decarp, 1976).  
 The study area as example, the population was less than 86 thousand in the1983 
census. This number rose to 108 thousand in 2008 census. The main reason behind 
this major population increase is due to the fact that the study area is pushed by 
nomads and displacers. The study area is not exempted from the harsh condition 
that has direct effect on the vegetation cover.  Table (5.6) shows the status of the 
vegetation cover in the study area. 
Table (5.6): Shows the plant cover and its deterioration reasons 
Deterioration reasons Plant cover No Village 
name 
Other Agric Over 
grazi
ng 
Climate 
change 
constant decrease increase 
5 10 20 10 25 40 35 20 Dabanga 
20 20 13.3 73.3 66.7 6.7 26.7 15 Soubag 
33.3 22.2 11.1 22.2 44.4 55.6 0.0 9 Safi eena 
7.5 7.5   17.5 40 50 30 20 40 Murbuta 
10    
11.9   
10           
11.9 
14        
16.7 
31         
36.9 
39            
46.6 
26          
31 
19         
22.6 
84  
100% 
 
Total            
100% 
 
 
Thirty-one per cent of the interviewed sample asserted that the vegetation cover in 
the study area witnessed a dramatically deterioration, while 46.6% emphasized that 
there is a change in the vegetation cover in terms of substitution of the dominant 
tree species by others of less preference by the local people.  Therefore there is no 
deterioration in the vegetation cover.  On the other hand about 22.6% stated that the 
vegetation cover increased in the study area.   
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The interviewed sample who believe that there is a deterioration or retrogression 
succession in the study area attributed this to several factors.  About 36.9% of 
respondents attributed the deterioration or retrogression succession to climate 
change and variability.  Rains are sporadic and erratic in nature with long periods of 
episode.  Moreover, drought is a regular unwelcome visitor to the study area which 
witnessed several drought cycles that associated with famines. While 16.7% 
attribute the deterioration to overgrazing.  It is worth mentioning that the study area 
represented a theatre for the movement of the nomads from south to north and vise 
versa.  Livestock move in big herds and rely almost completely on the vegetation 
cover for grazing. The number of livestock is usually exceeding the carrying 
capacity of the rangelands.  As a result palatable trees and shrubs change to dwarf 
or stunted trees and shrubs or fade away. Some respondents 11.9% attribute the 
deterioration of the vegetation cover to agricultural practices.  Since the rainfall in 
the study area is fluctuating in terms of intensity and distribution, farmers attempt to 
expand their cultivated area for sake of guarantying satisfactorily production.  
Accordingly, trees and shrubs have to sacrifice to provide vacant lot for crop 
production. This practice let to the deterioration of the vegetation cover in the study 
area.  
Other factors like fires which set by nomads to guarantee availability of palatable 
plant species for their livestock and pest contribute to the deterioration of the 
vegetation cover in the study area.  Although unfortunately no information is 
available on changes in soil or on runoff, it is clear that fire has a decisive influence 
on the development of grasses and trees and on the variety of species present. At the 
global level, the vegetation cover is one of the most important sinks of carbon 
dioxide. Desertification, which destroys the vegetation cover, would contribute very 
much to the process of global warning and would accelerate climate change. 
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5.9. Tapping of hashab trees 
Gum production in the Sudan has developed over generations in a tradition handed 
down from father to son. This long experience is not easily matched in other 
countries and in Sudan it is backed up by a well-established extension and research 
services.The importance of gum in the livelihood of the people inhabiting the gum 
belt is well known. More than four millions of people in the gum belt of Sudan are 
involved in gum tapping, harvesting, cleaning and trading of gum.  Although all the 
respondents in the study area possess hashab trees at their farm, not all of them tap 
their trees for gum production.  Table (5.10) shows that 58.3% of the farmers used 
to tap their hashab trees for gum and the rest 41.7% do not tap their hashab trees 
annually. It seems that the problem of tapping associated with low prices, pest, 
ownership and marketing.  For those who do not tap their hashab trees annually all 
of them stated that they have no land title and they just work as labors in the gum 
gardens, while 20.2% stated that although they possess agricultural lands (gum 
garden), the prices gum is not encouraging to invest in hashab tapping.  Some 
respondents 4.8% attributed their lack of tapping their gum gardens to prevalence of 
pests particularly locust which reduce productivity of the trees, and 14, 3% stated 
that market chain of gum and presence of mediators is behind their lack of tapping 
their hashab trees.  Table (5.7) shows factors responsible for not tapping hashab 
trees.  This is agree with (Ibrahim, 2002) who said that gum production 
communities suffer from the lack of regulatory infrastructure, sense of organized 
co-operative behavior as well as lack of trading information which is due to the 
inferior economic, social and demographic characteristics of these communities, 
due to lack of finance and transportation facilities, small producers sell their 
production to the local traders at very low prices through Sheiling system 
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  5.7: Tapping of hashab trees 
Village name No Gum Arabic 
tapping 
Gum Arabic not tapping 
Low price Pest Ownership Others 
Dabanga 20 60 30 15 100 5 
Soubag 15 66.7 0.0 0.0 100 6.7 
Safi eena 9 77.8 20 0.0 100 33.3 
Marbuta 40 50 20 2.5 100 17.5 
Total        
100% 
84         
100% 
49               
58.3 
17        
20.2 
4         
4.8 
84            
100 
12                  
14.3 
 
This farming system is characterized by largely subsistence production and the use 
of family labor with no modern equipment and inputs such as fertilizers or 
improved seeds.   In order to secure the food needs of the household, the priority is 
given to crop production (usually sorghum or millet).  Livestock and gum Arabic - 
most prevalent in traditional rain fed farming areas - constitute a crop 
diversification strategy to mitigate potential crop failure and raise sources of 
incomes to meet the household’s basic needs other than grains. 
5. 10. Acacia senegal trees     
In the study area many parameters affect growth and health condition of A. senegal. 
These are physical factors(climate, soils, water balance, topography), biological 
factors (diseases and pests, especially insect and rodent attacks, browsing by 
livestock and game), traditional constraints (human land use systems), 
socioeconomic parameters (working opportunities, migration, revenues), and 
political features including land tenure, rural development policies, infrastructure 
and transport, organization of local trade and export, pricing and taxation, local 
industries as well as marketing, (i.e. the whole range of traditional and moderns 
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structures required to collect, store, transport, grade and sell gum Arabic at home 
and abroad; market forecasts). 
Table (11.8) shows the perception of the respondents towards the status of hashab 
tree in the study area.  The majority of the respondents 65.5% of the respondents 
stated that there is a continuous degradation of Acacia senegal stands in the gum 
gardens, whereas, 34.5% of the respondents showed an opposing idea. The 
traditional Acacia Senegal bush-fallow in North Kordofan, Sudan, was disrupted 
and the traditional rotational fallow cultivation cycle has been shortened or 
completely abandoned, causing decline in soil fertility and crop and gum yields. 
Table (5.8): Shows Acacia senegal tree in the study area 
Village name No Condition 
of A.senegal 
Decreasing reasons Help to 
solve 
Agricultur
e 
Rainfall Over grazing pest 
Dabanga 20 60 25 10 5 10 80 
Soubag 15 40 66.7 13.3 6.7 6.7 88.7 
Safi eena 9 22.2 66.7 44.4 11.1 44.4 77.8 
Marbuta 40 22.5 45 25 5 17.5 87.5 
Total      
100% 
84 
100% 
29            
34.5 
39            
46.4 
18      
21.4 
5                     
6 
14  
16.7 
71    
84.5 
 
According to the perception of the local people, several factors are behind the 
deterioration of hashab trees in the study area. As mentioned earlier on the 
deterioration and retrogression of the vegetation cover in the study area is applied 
on hashab trees.  About 46.4% of the respondents stated that the deviation from the 
tradition gum-bush cultivation cycle is the main reason behind the deterioration of 
hashab trees.  The fallow period which is the essential component of the system is 
no longer followed in the system.  Therefore, hashab trees find no chance to 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
ϲϵ 
 
develop into trees due to the sharp decline in agricultural crops productivity.  
Farmers find themselves obliged to cultivate all the farm area with agricultural 
crops.  Fluctuation of rainfall was mentioned by 21.4% of the respondents as the 
responsible factor for the deterioration of hashab trees, while 16.7% attributed the 
deterioration of hashab to high infestation of locust in the study area which feeds on 
the leaves of hashab trees. Six percent of the interviewed samples blame 
overgrazing for the deterioration of hashab stands in the study area.   Although the 
majority of the respondents 85.5% agree that the hashab trees are declining in 
stocking density in the study area, they emphasized the role of the tree in provision 
of income which help the local people to meet their necessary needs.  
5. 11. Contribution of gum Arabic (Acacia gum) to the communities 
A. senegal is an important socio-economic species for its multiple amenities and 
uses (food, traditional medicine and pharmacy, preservation and improvement of 
soil fertility, rites and customs, etc.), in addition to the high value Gum Arabic. Of 
many gum producing varieties, A. senegal is the most important source of 
marketable gum Ballal, (2005) which is obtained either from natural exudation 
or/and derived by tapping branches and stems of the trees periodically. However, 
the species remains under pressure as a result of its over exploitation by human 
population, shortage of rainfall, pasture and in appropriate agricultural practices, 
leading to the degradation and/or lack of regeneration of A. Senegal park lands in 
many zones. The above mentioned was agreed with the results of figure (5.5).  Fig 
(5.5) shows that 61.9%of the respondents stated that the returns gain from 
marketing of the collected gum help the households to meet the daily expenditure 
and meet contingency.  Most of the villages in the study area suffer from water 
deficit. There are no enough water reservoirs in the study area. 
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 Figure (5.12): Shows contribution of gum Arabic to the communities          
Drinking water shortage, for human and livestock, is a serious problem. About 
32.1%of the respondents consider lack of drinking water was solved from the 
returns from gum Arabic sales.  This agree with (Ramli, 2006) who stated that the 
main cost of gum production is the cost of drinking water because water have to be 
transported to labor camps from water station which is usually a distant a part from 
the hashab fields. Moreover, 29.8% of the respondents stated that sales of gum 
arabic contributed significantly to maintenance and establishment of schools and 
health centers in the villages of the study area, and 27.4% accentuated that gum 
arabic contributed to raising of standard of living through increase of income.  Six 
percent asserted that sales of gum Arabic provide them with hard currency.  This 
agrees with (George, 2003  ) who stated that the forest people in developing 
countries continue to draw the most benefits from non-wood forest products, which 
provide a wide range of goods both for domestic use and for sale at market. 
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5.12. Forest fruit trees productivity and availability 
Trees outside forests have meshed with the everyday lives of men and women 
everywhere from time immemorial. Policy-makers and managers have for the most 
part long ignored these familiar trees and shrubs, probably because the resource 
involves so many sectors. Frequent crop failure in arid and semi-arid areas often 
results in the poor nutrition of local people (Maxwell, 1991and Waterlow et. al., 
1998).  For this reasons it is important to find other resources for getting enough 
food for the growing population, such as forests fruit trees.  Trees and shrubs play a 
significant role in maintaining the natural ecosystem and in preventing and 
combating desertification in the Sahel. They provide a multitude of useful products 
for the people (Von Maydell, 1990).    
In the study area the major kinds of fruit trees are Ziziphus spina-christii, Balanites 
aegyptica, Adansonia digitata, Tamarindus indica, Grewea molis, and Grewea 
tenax and others with low frequencies.  Those trees are widely used and a 
considerable diet for rural people.  The fruits have an exceedingly wide range of 
uses. Fruit which extensively eaten as fresh fruits include ‘Homeid’ (Sclerocarya 
birrea), Tamarhindi’ (Pithecellobium dulce).  Local beverages are prepared in 
different ways from the fruit pulp of ‘Aradaib’ (Tamarindus indica), ‘Gudeim’ 
(Grewia tenax), ‘Gunguleiz’ (Adansonia digitata) and ‘Lalob’ (Balanites 
aegyptiaca (Dirar, 1993).  
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Table (5.9): shows fruit trees 
Available 
of fruit 
Fruit trees No Village name 
others Aradaib  Gunglaiz Higlig  Nabag   
65 25 35 50 55 60 20 Dabanga 
66.7 6.7 0.0 20 86.7 86.7 15 Soubag 
33.3 0.0 0.0 33.3 55.6 55.6 9 Safi eena 
67.5 35 17.5 50 87.5 92.5 40 Murbuta 
53            
63.1 
20      
23.8 
14            
16.7 
36           
42.9 
64          
76.2 
67          
79.8 
84   
100% 
Total      
100% 
 
The entire interviewed sample asserted that there are many forest fruit trees in the 
study area.  These trees also provide the local people with non-timber forest 
products as well which is used in the different aspects of life.  Nabag tree is the 
most dominant of the forest fruit trees as indicated by 79.8% of the respondents.  
The tree is used in the folk medicine and preparation of funerals.  The fruit is eaten 
as snacks.  Moreover, the tree is used for production of honey which is known as 
the most excellent type of honey. About 76.2%, of the farmers stated that Balanitus 
aegyptiaca is abundant in the study area.  Farmers manage to retain this tree and 
protect it against felling for fuel wood.  The fruit of the tree is also use in the folk 
medicine and manufacturing of oil and soap.  Adansonia digitata is also exist in the 
study area in good quantities where the study area is famous with the existence this 
tree which is used for water storage in past.  This fact is supported by 42.9%, of the 
farmers. The beverage made of this tree is famous and has good markets 
particularly during Ramadan.  Moreover, the fruit is eaten as snacks and the leaves 
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are eaten as salade.  16.7%, of the farmers were stated for Tamarindas indica 
14.3%, of the farmers were stated for Grewea molis 9.5%, of the farmers were 
stated for Grewea tenax. Availability of forest fruit trees were stated by 53%, the 
farmers. 
5.13. The places, economic and marketing of forest fruit trees 
Sudan, as in many other African countries, is endowed with a range of edapho-
climatic conditions that favor the establishment of many plant species, most of 
which are adapted to specific ecological zones.  However, many of these species, 
particularly the fruits and nuts, have not been promoted or researched and therefore 
remains under-utilized.  The forest fruit trees distribute according to edaphic factors 
and topography.  Table (5. 10) shows the sites in which the forest fruit trees survive 
and grow satisfactorily. 
Table (5.10): show the places, economic and marketing of forest fruit trees 
Commercial 
quantity 
Active 
trade 
Specific places No Village name 
forests hills Specific farm valleys 
65 60 50 0.0 15 40 20 Dabanga 
86.7 46.7 13.3 0.0 66.7 20 15 Soubag 
100 0.0 22.2 0.0 33.3 33.3 9 Safi eena 
90 47.5 32.5 5 67.5 70 40 Murbuta 
71                 
84.5 
38          
45.2 
27          
32.1 
2   
2.4 
43              
51.2 
42          
50 
84     
100% 
Total          
100% 
 
More than half of the respondents 51.2% stated that they collect fruits or other 
NWFPs from trees grown at their farms. This agrees with (Simons and Leakey,  
2004) showing that the key factors determining the differences in tree-growing 
strategies between communities appear to be market access, land use and access to 
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forest resources. Trees on farm play an important role in rural household's 
livelihoods. Fifty percent indicated that they used to collect the NWFPs from 
valleys and along seasonal water course in the study area. Only 2.4% of the farmers 
were harvesting forest fruits from hills.  
5.14. The disputes around natural resources and dealing with it 
Routes of traditional movement of herds and flocks are interrupted now by 
cultivation plots causing a lot of inconveniences for seasonal utilization patterns of 
grazing lands. Large tracks of dry season grazing have been converted to 
mechanized farming schemes thus depriving pastoral herds of their natural grazing 
sites (PRODOC, 1991). People in the study area have different uses a natural 
resources and want to manage them in different way.  However, such different uses 
can also lead to conflict when there is competition over material goals, economic 
benefits, property or power.  Such conflicts are problematic, but are unlikely to 
become disputes and are not dangerous. At other times, however, if a conflict is 
ignored, or attempts to mange it fail, it can grow into a dispute or some other, form 
of confrontation. A dispute occurs when a conflict over a specific issue or event 
becomes public. A dispute can be a fight, an appeal to authorities or a court case.  
Some conflicts may develop into disputes quickly. Other remain latent for along 
time until triggered or aggravated by something new, such as a development project 
or the arrival of outside interests as the case of conflicts regarding tapping of 
Boswellia papyreferra by outsiders in the study area.  In the study area there are 
different types of natural resource-base conflicts.  
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Table (5.11): The disputes around natural resources and dealing with it 
Village name  
 
No Parties of such disputes Disputes deal with 
farmers shepherds others Sheikh Local 
leaders 
Government 
Dabanga 20 10 65 35 45 30 20 
Soubag 15 0.0 86.7 33.4 80 20 0.0 
Safi eena 9 0.0 100 55.6 33.3 44.4 0.0 
Marbuta 40 10 90 47.5 55 37.5 40 
Total      
100% 
84 
100% 
6         
7.1 
71        
84.5 
36  
42.9 
46    
54.8 
28             
33.3 
20                
23.8 
 
The majority of the respondents 84.5% stated that disputes and conflicts usually 
occur among shepherds in the study area.  Forest resources represent a theatre of the 
battle where one group of nomads set early fires for sake of guaranteeing re -growth 
of flesh and palatable species, another nomads group come to graze on the same 
area.  So many clashes and skirmished took place in the study area for this reason.  
This agree with (Salih, 2001)who stated that environmental degradation, water 
shortage due to consecutive drought cycles, and over use of resources are the main 
causes for conflicts. The study area is subjects to the visits by two groups of 
nomads. The camels raisers (Abala) from the north during the dry season and cattle 
raisers (Bagara) from the south during the wet season. Sometimes conflicts take 
place among farmers as stated by 7.1%.  This type of conflicts is not common in the 
study area. Usually farmers have conflicts regarding the boundaries of their farms.  
About42.9 % of the respondents asserted that some disputes take place due to the 
invasion of livestock to the farms of resident people.  The most common type of 
conflict is that which take place between the nomads and farmers.  This fact is 
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supported by 42.9 % of the respondents.  This agrees with (Chatwin, 1989). The 
large numbers of livestock compared with low carrying capacity of the rangelands 
and water resources in addition to the continues expansion of shifting cultivation on 
the expense of range land and natural forest have caused environmental stress that 
lead to many conflicts between settlers and nomads 
Such conflicts and disputes solve through different channel in the study area.  There 
are small conflicts between farmers and farmers. The transhumants are usually 
settled by the traditional leaders (sheikh) as indicated by 54.8% of the respondents.  
Disputes between shepherds are usually complicated and develop from between 
individuals to tribes and communities.  Such types of disputes are usually settled by 
higher level of traditional leaders (Omda or Amir) as asserted by 33.3% of the 
respondents.  This agrees with (Darag, 1999) showing that the FNC, Government 
and local leaders (Agaweed) play significant role in solving and mitigating conflicts 
among nomads and between nomads and farmers.  Problem of desertification is 
very severe in western Sudan savannah belt. Land degradation and desertification 
are particularly severe around towns, big cities and villages where permanent water 
supplies are available. The study area is suffering from general soil degradation 
which is the result of declining soil fertility due to the reduction of the fallow period 
and because of the continuous cultivation of cereals. The decline in soil fertility and 
the low crop yield per unit area encouraged the horizontal expansion of rain fed 
farming on the account of the rangeland.  
Incidences of conflicts and disputes vary considerable according to the season of the 
year.  Table (5.12) shows the different seasons in which conflicts escalated into 
disputes in the study area.  The majority of the respondents 83.3% showed that the 
skirmishes, conflicts and disputes reach its peak during summer where there is 
scarcity in weed, grasses and herbs.  Moreover, even shrubs and trees shed most of 
its leaves as an adaptation in response to drought.  Therefore, the natural rangeland 
become over populated and lags far behind the currying capacity of the rangelands.  
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The respondents were ensured that the conflicts reached the peak on summer, 
26.2% of the respondents were ensured that the conflict reached the peak on winter, 
while 21.4% of the respondents were ensured that the conflicts reach the peak on 
autumn. 
5.15. The seasonal conflicts, fences role and fences achievements 
Problem of desertification is very severe in western Sudan savannah belt. Land 
degradation and desertification are particularly severe around towns, big cities and 
villages where permanent water supplies are available. This phenomenon is due to 
the intensive pressure on natural resources for crop production, forage for livestock 
grazing, fuel and wood for other purposes. The degradation of these parameters 
grows in diameter as the human and animal population increases. Not uncommonly, 
the area affected grows to have a radius of 20- 40 miles around these sites (Darag, 
1999). Elodaya town parameters degradation, particularly those of permanent water 
supply (as in the case of Elodaya), has long been recognized by Sudan government. 
As early as 1994, a program for the establishment and management of the 
parameters of Elobied town was implemented to conserve and manage the natural 
resources and prevent degradation (Darag, 1999). Elodaya town (center of the study 
area) is one of the most populated towns in North Kordofan state, and it was 
severely affected by land degradation and desertification which immediately 
deteriorate vegetation cover.  The management of private forests is influenced by 
three main sets of factors; the characteristics of the owner, the characteristics of the 
forest stand itself, and the external constraints and opportunities.  
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Table (5.12): The seasonal conflicts, fences role and fences achievements  
Village 
name 
No Conflict peal Fences 
role 
Fences not achieved 
summer autumn winter laws patrolling Over 
grazing 
fire 
lines 
Dabanga 20 65 10 45 60 55 40 25 20 
Soubag 15 86.7 6.7 13.3 13.3 13.3 6.7 0.0 13.3 
Safi eena 9 100 0.0 0.0 11.1 11.1 11.1 11.1 0.0 
Murbuta 40 87.5 37.5 27.5 42.5 37.5 30 25 10 
Total 
100% 
84 
100% 
70    
83.3 
18   
21.4 
22 
26.2 
32  
38.1 
29 
34.5 
22      
26.2 
16         
19 
10 
11.9 
 
Natural resource – base conflicts also take place during winter as mentioned by 
26.2% of the respondents. After autumn, in which the land is cover well by grasses 
and weeds, and the trees and shrubs are flourishing well, the ground start to dry out. 
Accordingly the land green cover starts to diminish remarkably and this in turn 
leads to competition among nomads for fodder.  Even during autumn, 21.4% of the 
respondent stated that there are conflicts among nomads from one side and between 
farmers and nomads from another side. This type of conflicts usually takes place 
due to invasion of farms by livestock. 
Several attempts were made to protect and rehabilitate the trees resources in the 
study area through enforcement of laws, intensification of guarding system with the 
help of the traditional leaders, and establishment of enclosure using wire fence.  
Models of grazing management in which the pastoralists are actively involved are 
lacking. An exception is the very limited efforts done in research stations, grazing 
parameters or co-operative ranch level e.g. Gawazat, Elodaya, Jereih El sarha, 
where some forms of rotational grazing during the dry season was practiced 
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(Zaroug, 1996).  The assessment of the local people to the means of protection and 
rehabilitation indicate the failure of the strategies deployed and followed to attain 
the specified objective. About 38.1% of the respondents asserted that the 
establishment of the wire fence failed to play the major role of protection simply 
because the process was not accompanied by extension services for ecological 
awareness raising.  As a result, the local people have stolen the posts for their 
building and the wire used for different purposes. Moreover, 34.5% of the 
respondents emphasized the lack of retarding and effective rules and laws is behind 
the failure of the enclosure which is converted into bare area more close to a desert 
than green area. These situations necessitate the importance of adopting a 
management plan considering extension service as a vital component of the 
management plan.  This agrees with (Darag, 2001) showing that a management plan 
that includes resting of range sites, particularly during the first half of the rainy 
season on a rotational basis or alternatively delaying the arrival of pastoral herds to 
allow key forage species is essential for the long term conservation of these species.  
The absence of land use map planning with clear demarcation of nomad routes has 
clearly contributed significantly to the continuous tension between the nomads and 
the settlers. 
5.16. The role of local leader and FNC role in conservation of hashab trees 
Gum Arabic society’s establishment is part of gum Arabic belt rehabilitation 
purposes. The FNC, Provide assistance and guidance for good administration and 
technical services, such as conservation of gum arabic garden, reforestations of gum 
arabic belt by seedlings and seeds of Acacia senegal, to avoid sheil system by local 
villages’ traders and marketing of gum Arabic.  The study area has been benefit 
from Elodaya development project and FNC in rehabilitation of gum garden. 
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Table (5.13): The role of local leader and FNC role in conservation of hashab 
trees 
Village 
name 
No Local leader role FNC role 
Subsidies  Conserve hashab No 
role 
Extension marketing No 
role 
Dabanga 20 75.0 30.0 65.0 15.0 35.0 45.0 
Soubag 15 46.7 40.0 33.3 0.0 66.7 33.3 
Safi eena 9 33.3 66.7 66.7 0.0 33.3 66.7 
Murbuta 40 65.0 30.0 87.5 7.5 10.0 62.5 
Total    
100%        
84         
100% 
51             
60.7 
30                          
35 
59     
70.2 
6                
7.1 
24              
28.8 
45           
53.6 
 
The role of the traditional leaders in the study area is represented in provision of 
incentives and subsides as mentioned by 60.7% of the respondents.  The traditional 
leaders adopted the revolving fund strategy to encourage hashab owners to protect 
and enrich their stocking density of hashab tree in the study area.  Thirty – five per 
cent of the interviewed sample asserted that the traditional leaders encourage 
farmers to protect their trees and enlighten them about the importance of the tree 
and its potentiality in raising the standard of living, while 70.2% of the respondents 
accentuated that the traditional leaders have no tangible role to play in conserving 
and rehabilitating hashab gardens in the study area.  On the other hand, the local 
people have different opinions regarding the role of the FNC in the conservation 
and rehabilitation of gum gardens in the study area.  About 53.6% of the 
respondents believe that the FNC has no role to play in rehabilitation of gum 
gardens, while 28.8% believe that the FNC role is represented in enlighten the 
farmers about the gate prices of gum Arabic. Only 7.1% of the respondents asserted 
that the role of the FNC is represented in the extension services provided to the 
farmers. 
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5.17. The forestry extension unit, extension officer’s visits and fields of 
extension 
The main tasks of extension services is to disseminate necessary information to the 
clients in order to change their attitudes towards environmental and development 
problem and adoption of suitable innovation that enhance conservation of the 
environment.  In the study area the extension unit is very poor, the staff of the 
extension unit is made from one extensionist (extension officer) not equipped with 
facilities and means to disseminate information or train local people on new 
innovations.  About 58.3% of the respondents recognized the extensionist and his 
role in distribution of seedlings and improved seeds of hashab.  Six per cent of the 
interviewed sample accentuate that they do not know the office of the extensionist, 
while 40.5% emphasized the lack of extension visits in the study area. 
About 46.4% of the respondents asserted that the extension services in the study 
area are provided regularly on monthly basis (systematic field visits), while a 
similar per cent of respondents 46.4%  described the extension services as irregular 
where the extensionist visits are sporadic and concise with some social ceremonies. 
The rest of the respondents emphasized that there are no visits organize by the 
extensionists in the study area.  The main issues tackled by the extension unit are 
associated with environment (desertification, erosion, sand dunes, Green House 
Gases, etc…..) as mentioned by 56% of the respondents.   Nineteen per cent of the 
interviewed sample stated that all the extension messages provided by the extension 
officers deal with afforestation and reafforestation of farms with hashab trees.  The 
rest of the respondents 15% stated that there are no extension messages directed to 
the local people. The extension officer work focuses on linking answers. 
 
  
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
ϴϮ 
 
Table (5.14): The forestry extension unit, extension officer’s visits and fields of 
extension 
Village 
name 
No Exten
. unit 
Extensio
n officers 
Extension 
program 
Extension fields 
regular irregular envirment reforest 
ration 
Dabanga 20 65 10 35 50 50 20 
Soubag 15 33.3 0.0 40 60 33.3 0.0 
Safi eena 9 77.8 0.0 44.4 55.6 66.7 11.1 
Murbuta 40 60 7.5 55 37.5 65 27.5 
Total 
100% 
84 
100% 
49              
58.3 
5                
6 
39       
46.4 
39         
46.4 
47              
56 
16        
19 
 
5.18. Extension message 
Knowledge empowers people to make changes by enabling them to form 
information-based opinions and develop ethical standards by which they will act.  
The local people explored their needs from the extension unit in the study area.  The 
majority of the respondents 78.6% expressed their urgent need for training, 
particularly for the use of Sonki on the expense of axe, and on other fields that 
associated with seedlings production. Conservation of trees and shrubs was 
mentioned by 70.2%, while 53.6% asked for distribution of seedlings and improve 
seeds free of charge to the farmers. To attain the objective of extension service, 
forestry extension should be developed in a scientific basis in order to play its major 
role.  This agrees with (Bochet, 1983) who stated that “to succeed in rural 
development;  motivation, extension and training activities must be combined with 
concrete technical operations corresponding to the priority requirements of the 
population and depending on the potential of the area and the means available. 
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Clients of forestry extension in the study area, as perceive by the respondents, are 
shepherds as indicated by 56% of the respondents.  It expected that all the nomads 
and transhumant considered as the main clients in order to conserve and protect the 
vegetation cover.  This is disagree with the (Salih, 2001) who stated that the nomads 
groups have had limited training.  Some respondents 47.6% asserted that the 
extension service in the study area is directed to the members and focus mainly on 
marketing of gum Arabic.  This might be due the urgent need of the members of the 
societies to improve their standard of living.  This agree with (Ibrahim, 2002) who 
stated that the problems of gum arabic belt include misunderstanding of producers 
and administrators of the role and work of GAC, in addition to inadequate finance.  
The study recommends raising awareness and training on administration of GACS 
that need to be linked with related institutions as well as improvement of 
infrastructure and provision of adequate financial support for gum producers and 
societies in the area. 
 Table (5.15): Extension, extension directed to the shepherds and gum Arabic   
societies 
Village 
name 
No Needed extension Extension to  
shepherd 
Gum Arabic 
societies 
Training  conservation others 
Dabanga 20 85 80 45 20 15 
Soubag 15 80 53.3 53.3 60 66.7 
Safi eena 9 55.6 66.7 55.6 88.9 77.8 
Murbuta 40 80 72.5 57.5 65 50 
Total        
100% 
84               
100% 
66              
78.6 
59                  
70.2 
45              
53.6 
47               
56 
40                
47.6 
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5.19 The formation year of gum Arabic societies 
The importance of gum in the livelihood of the people inhabiting the gum belt is 
well known.  The actual return to producer was reported not to exceed 40% of the 
floor price for a particular season (Ibrahim, 2002).  The objective of formation of 
GAPAs was to strengthen collective action in production, storage and marketing of 
gum Arabic, There is a need to strengthen the capacity of GAPAs through 
improving production, business and marketing skills and providing them access to 
finance services with reasonable credit charges as an alternative to the traditional 
sheil system.  
Table (5.16): shows formation year of gum Arabic societies 
Village  
name 
No Society years formation 
70-1980 91-2000 2001-2005 81-1990 
Dabanga 20 0.0 5 5 15 
Soubag 15 33.3 0.0 0.0 46.7 
Safi eena 9 66.6 0.0 33.3 77.8 
Murbuta 40 27.5 7.5 5 35 
Total      
100% 
84          
100% 
22              
26.2 
4                       
4.8 
6                             
7.2 
31                          
36.9 
 
Table (5.16) shows that about 26.2% of the respondents stated that the gum arabic 
association was established during the period 1970 – 1980 an indication that in the 
study area the association is very old and it is locally driven activity because the 
project of restocking of gum belt started the activity of gum producers associations 
in the mid of eighties.  While 36.9% stated that they have the membership of the 
association during the period 1981 – 1990.  This dramatic increase in the 
membership is attributed to the efforts exerted by the extension unit of the Gum 
Arabic Association Project.  It seems that the membership was accepted by the 
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majority of the farmers in the study area during the period 1970 – 1990 because 
there is subtle increase in the membership after this period.  During the period 1991 
– 2000 only 4.8% of the respondents hold the membership and 7.2% after 2000.  
This disagrees with (GAPC,1996) showing that the establishment of the 
associations took place during the periods 1997-2001, 1978-1980 and 1986-1989 
with 3.6%, 2.4% and1.2%,of the respondents, respectively. 
5.20. Preferred trees to meet needs 
In the Sudan, the most destructive features of human activities which are leading to 
natural resource degradation and causing desertification are the intensive rain fed 
farming in marginal lands, overgrazing, wood cutting, deforestation, up- rooting of 
shrubs and burning of grassland and forest shrubs. The steady deterioration that has 
occurred over the last twenty years under the combined effect of agricultural 
encroachment, fuel wood harvesting, overgrazing has reduced the forest area by 
20% and has been a contributory cause of accelerated desertification (USAID, 1987 
and Mohamed, 1999).  Fuel wood has been identified as a major factor that causes 
the removal of vegetation cover (Johansson, 1998). In Sudan fuel wood and 
charcoal provide 75% of the energy needs of the population in the country 
(HCENR, 1999). According to (Darag, 2001) the interpretation of satellite 
imageries taken for the area of North Kordofan in 1972and 1979 done by Lund 
University in Sweden proved that the intensity of cropping have increased from 
14% to 45%. Moreover, between, 1961 to 1986 arable agriculture both irrigated and 
rain fed increased from 1.64 million ha in 1961-1973 to 3.4 million ha in 1974-
1986.  
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Table (5.17): shows the preferred trees to meet needs  
Village  
name 
No Trees cut down 
Acacia senegal Combretum Guira senegalensis Albizia amara 
Dabanga 20 30.0 45.0 45.0 25.0 
Soubag 15 20.0 53.3 13.1 26.7 
Safi eena 9 22.2 66.7 0.0 0.0 
Murbuta 40 45.0 62.5 22.5 2.5 
Total 
100% 
84                  
100% 
29                  
34.5 
48                
57.1 
20                     
23.8 
10                  
11.9 
 
Trees outside forests were also overlooked in natural resource assessments, absent 
from statistics, policy and legislation, and barely mentioned in the public discourse.  
The local people in the study area follow selective felling for certain tree species to 
meet their daily requirements.  About % stated that they used to fell Habil trees 
Combretum spp because it meets their needs for round wood which is used in 
traditional buildings, while 34. 5% prefer to fell Hashab trees particularly the old 
trees which are no longer yield gum.  Hashab trees are fell to be used as fuel wood 
(firewood and charcoal).  About 23.8% prefer to fell Guira senegalensis to be used 
in the folk medicine, while 11.9% prefer to fell Arad (Albizia amara). 
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CHAPTER SIX 
CONCLUSION AND RECOMMENDATION  
6.1. Conclusions 
-The main source of income in the study area is the agriculture and gum Arabic 
production which provide farmers with income during times of no other available 
source of income. 
-The dominant method of regeneration in the study area is the natural regeneration. 
They are overlapping the selection of mother trees with known high yield of gum 
production. Few respondents manage to collect seeds from elite mother trees. 
-The extension services is the most important channel where farmers can get 
information and technical assistance that will help them and increase their 
awareness and recognize the problem of desertification as well as the 
environmental and economic benefits from gum Arabic re-stoking.  
-The extension method deployed by extension unit is; home and field visit, public 
meetings and demonstrations. The major outcome of the extension services is 
organization of local communities into associations to tackle the issues of 
marketing and to have control on the prices of gum Arabic. 
-Gum Arabic contributes greatly to the socio-economic stability of the population 
in the study area. It provides such aspects as income generation, food security, 
housing, health, education, employments, and recreation. 
-Unless villagers are well trained and supported with sufficient means and skill to 
be self-reliant and participate fully in the development process, they will continue 
cutting hashab trees for their needs in away or another. 
-Lack or limitation of animation and extension activities on gender issues 
contributed to isolating the majority of women from participating in household 
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activities. Moreover, the cultural and social habits with regard to women in the 
study area are a major handicap to gender balanced community participations. 
-In spite of extension officer nature of extensions field and services, the role of the 
village’s chief is still given considerable weight by the community owing to the 
traditional and cultural heritage of the community. 
-Despite the hard condition and remoteness of the study area integrated with lack 
or limited infrastructure and under-fund, the foresters in departments are running 
the extension services correctly. 
-Gum production is confronted by many constraints and measures of risk. The 
most important factor is oscillation of gum prices which sometimes make the 
farmers reluctant to invest in gum production. Other factors include, lack of 
drinking water, locust infestation, lack of storage families, and monopoly of gum 
marketing and lack of credit accessibility.  
-The impact of hard currency policy has not been beneficial to the beneficiaries of 
the study area. 
6.2. Recommendations 
The study recommends the following issues to be tackled by the FNC and the 
traditional leaders; 
-The FNC have to establish a sound Forestry Extension Unit for sake of raising 
awareness, dissemination of information and training of local people in the 
different aspects of gum production. 
-The traditional leaders have to sensitize and mobilize local people to rehabilitate 
and protect their gum garden. 
- More studies are needed to study and assess poverty in study area and to 
suggest solutions and policies for improving standard of living. 
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Annex 
Questionnaire 
 This questionnaire has been designed to collect research information for the 
Master’s Degree student, Adam Ibrahim Mohamed Abd Allah from the Forestry 
College, University of Khartoum, about the role of Forestry Extension in raising 
the level of living standard & limiting poverty through providing incentives for the 
rural community with different forms of support.  
 Please answer the following questions in the specified places for them. In the case 
of no accurate answer, please choose the nearest one: 
1.  Village name: …………………………… 
2.  Locality: ………………………………… 
3.  Administration unit ……………………… 
4.  Gender a. Male (     )  b. Female (     ) 
5. Educational Level 1. (Illiteracy) 2. (Khalwa) 3. (Primary) 4. (Secondary) 5. 
(University). 
6. Age Group 1. (< 30) 2. (30-40) 3. (>50). 
7.  Income source………………………………………………………………… 
8.  Agricultural area……………………………………………………………… 
9.  What is the condition of animal wealth in the area & their pasture places?  
Type Number 
Pasture Places 
Inside the forest  Around the Village  In fenced areas 
Cattle      
Camel     
Sheep     
goats     
 
10.  Are there trees in the farm?    
1/  Yes (        )  2/  No  (   ) 
11.  What is the quantity of trees in the farm?  
1/  Dense ( ) 2/ Medium (        ) 3/ Few ( )  
12.  What are the types of trees in the farm? 
…………………………………………………... 
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13.  What is the type of renewal in the farm?   
1/  Natural (  ) 2/ Synthetic ( ) 3/ Other (    ) 
14.  What is your source of nurslings or seeds?  
1/  Forestry Board (       ) 2/ Special sources (          ) 3/ Farm ( ) 
15.  What is the productivity of the farm concerning agricultural crops?  
1/  Very good (     ) 2/ good (   ) 3/ Weak (       )  
16.  What kinds of crops are grown in the farm?  
…………………………………………………………………………………… 
17.  What is your evaluation of the plant cover in the area?  
1/  Increasing (       ) 2/ Decreasing (       ) 3/ Deteriorating (     )  
18.  If deteriorating, please state the reasons?  
…………………………………………………………………………………… 
19.  Are you eager to tap the Hashab tree & collect gum Arabic?  
 1/  Yes (  )  2/ No (      ) 
20.  If the answer is no please state the reasons? 
……………………………………………………………………………… 
21.  What is the condition of Hashab trees in the area?  
1/  Increasing (       ) 2/ Decreasing (        ) 3/ Constant (        )  
22.  If decreasing, please state the reasons?  
23.  Do you think that the production of gum Arabic helps to solve social problems?  
1/  Yes (  ) 2/ No  ( ) 
24.  If the answer is yes, please state its contribution in solving the problems? 
……………………………………………………………………………… 
25.  Are there any tree types producing other products than wood?  
1/  Yes (        )  2/ No  ( ) 
26.  If the answer is yes, please state the types? 1/ ………………… 
2/………………………3/……………………………4/……………………5/…… 
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 27. Are these types available in large quantities?  
1/  Yes (        )  2/  No (     ) 
28.  If the answer is yes, please specify their places? 1/ creeks ( ) 2/ Private farms ( ) 
3/ Hills ( ) 4/ Forests (        ) 
29.  Is there an active trade in non-wood products?  
1/ Yes (   )  2/ No (     ) 
30.  If the answer is yes, please state the commercial quantities?  
1/  Large quantities (    ) 2/ Small quantities ( ) 3/ Medium quantities ( ) 
31.  Are there any disputes around natural resources?  
1/  Yes (        )  2/ No (       ) 
32.  Who are the parties of such dispute?  
1/  Farmers (         ) 2/ Shepherds (   ) 3/ Farmers & shepherds (           ) 
33.  How are such disputes dealt with? 
……………………………………………………………………………… 
34.  When do these conflicts reach their peak?  
1/  summer (       ) 2/ autumn    (        ) 3/ winter (           )  
35.  Do fences achieve the purposes for which they are originally erected?  
1/  Yes (        )  2/ No (       ) 
36.  If the answer is no, please state the reasons?  
1. ……………………………………………………………………………. 
37.  What is the role of local leaders in preserving the Hashab tree?  
..………………………………………………………………………………… 
38.  What is the role of the National Forestry Board? 
……………………………………………………………………………… 
39.  Is there a forestry extension unit in the area?  
1/  Yes (       ) 2/ No  ( ) 
40.  Do you know the Extension officers?  
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1/  Yes (        )  2/ No  (        ) 
41.  Are the extension visits regular?  
1/  Regular  (   ) 2/ Irregular    (        ) 3/ none (           ) 
42.  In what fields is the extension provided?  
1/  Environmental field (      ) 2/ Agricultural field of nursling (     ) 3/ other (     ) 
43.  What are the fields that need extension information?  
44.  Is there shepherds directed extension in the area?  
1/  Yes (        )  2/ No  ( ) 
45.  Is there a society for gum Arabic producers?  
46.  If the answer is yes, please state its establishment date?  
47.  What is the reason for its establishment?  
48.  Has it achieved the purpose for which it was established?  
1/  Yes (         ) 2/ No  ( ) 
49.  Do you think that forestry extension can contribute in raising the standard of 
living?  
1/  Yes (        )  2/ No  ( ) 
50.  If the answer is yes, please state the fields where extension can contribute 
in…………………………………………………………………………… 
51.  If the answer is no, please state the reasons?  
52.  How much is your farm’s gum Arabic productivity?  
1/  Much (          ) 2/ medium    (        ) 3/ little (        ) 
53.  What are the most likely trees to be cut down (& deplete their areas)?  
1/ Hashab (        ) 2/ Habil   ( ) 3/ Ghebaish (  ) 4/ Arad (     ) 
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